
i i i mu r i mi ii i i wi» nil ti ii i i i ii im i ‘**us ► 



gnm 



: (ilcrQIlfn Rufenco^ 



!!m^ 



}:mm\ 



■■■ 



©CrOOin Reference II 



>Ti 

iorieis: 

Studio Reference I & Studio Reference 

Some models may be exported under the name Amcrorf 



© 1998 by Grown international, lnc„ P.O. Box 1000. Elkhart, Indiana 46515-1000 U.S.A. Telephone: 219-294- 
8000, Studio Reference amplifiers are produced by Crown international, Inc. Trademark Notice: Studio 
Reference “ and Grounded Bridge are trademarks and Ameren Crow, if IOC* ODER® IQ System® and 
PJ.P9 are registered trademarks of Crown International, Inc. Other trademarks are the property of their 
respective owners. 



t 

| 



KSVCREF1/2 

12/98 





The information furnished in this manual does not include all of the details of design, production, or variations of 



AVIS 



TO PREVENT ELECTRIC SHOCK 00 
HOT REMOVE TOP OR BOTTOM 
COVERS. NO USER SERVICEABLE 
PARTS INSIDE. REFER SERVICING 
TO QUALIFIED SERVICE 
PERSONNEL DISCONNECT 
POWER CORD BEFORE REMOVING 
REAR INPUT MODULE TO ACCESS 



A PR^VENfR LE CHOC 
ELECTRIQUE N’ENLEVEZ 
PAS LES COUVERTURES. 
RtEN DES PARTIES 

uts les A ltnt£rieur. 

DEBftAWCHEFl LA BORNE 
AVANT D s OU¥RIR LA 
MODULE m ARRlfeRE. 



WARNING 



TO REDUCE THE F1ISIC OF ELECTRH 
SHOCK, DO NOT EXPOSE THIS 
EQUIPMENT TO RAIN OR MOISTURE 








Rev. 0 



Revision History 

Revision Number Date Changes 



Rev, 0 



Initial Printing 




Rev. 0 



Studio Reference Service Manual ©CfOUUO. 

Table of Contents 



1 Introduction ....................... 1-1 

1.1 The Studio Reference ....1-1 

1.2 Scope 1-1 

13 Warranty 1-1 

2 Specifications 2-1 

2.1 Performance 2-1 

2.2 Power...... 2-1 

2.3 Controls 2-2 

2.4 Indicators ....2-2 

2.5 Input/Output ...2-3 

2.8 Output Signal .........................2-3 

2,7 Protection ...2-3 

2.3 Construction ....2-3 

3 Voltage Conversion 3-1 

4 Circuit Theory 4-1 

4.1 Overview 4-1 

4.2 Features.,.. ,.,..,.....,...,..4-2 

4.3 Front End Operation 4-2 

4.3.1 Balanced Gain Stage (BGS) .4-2 

4.3.2 Variable Gain Stage (VGS) ...................................4-2 



4,4,2 Last Voltage Amplifiers (LVAs) 



4-3 



4.5.2 low Side {t$} ...........4-4 

4.8 Output Device Emulation Protection (ODER) ..4-5 



4.7.2 Fault Circuit .....4-6 

4.7.3 Turn On Delay ............,......,,,,,,,,4-6 



4.8,3 Over Voltage Protection ................................ 4-7 




4,3.3 Signal Indication..., 4-7 



5-1 



5.9 Voltage Gain .... 

5.10 Level Controls 



13 Crosstalk .. 



5-1 

5-2 

5-2 

w 

5-2 

5-3 



5.14 Output Power. ........5-3 f 

5.15 Reactive Loads....... 5-3 I 



5.18 Low Frequency Protection 5-4 

5.19 Signal to Noise Ratio ...5-5 

5.20 Intermodulation Distortion ...............5-5 

5.21 LED Functions ...5-5 

5.22 Display Set-Up 5-5 

5.23 Turn-On Transients ....5-5 

5.24 Turn-Off Transients 5-5 

5.25 Post Testing 5-5 

8 Schematics .6-1 

7 Parts information ..............7-1 



7.4 Shipment ..7-1 

7.5 Terms ......................................7-1 

7.6 Illustrated Parts List ...........................................7-1 

Figure 7.1 Front Panel Exploded View 7-2 

Figure 7,2 Top Main Assembly Exploded View 7-4 

Figure 7.3 Bottom Main Assembly Exploded View ..7-8 

Figure 7.4 Back Panel Assembly Exploded View 7-8 

Figure 7.5 Output Assembly Exploded View 7-10 

Figure 7.6 Capacitor Assembly Exploded View..... 7-12 

Figure 7.7 PIP Cage Assembly Exploded View 7-15 







Scrotun 



Table of Contents 




Rev. 0 



gcroujn. 



1 Introductio 



1 .1 The Studio Reference 

The Studio Reference amplifiers are the flagship of 
Crown international. They offer the best in sound re- 
production with a dynamic range capable of accurateiy 
reproducing 20-bit digital recordings. Super low har- 
monic and intermodulation distortion provides the best 
transfer function in the business. And the ultra-high 
damping factor of 20,000 delivers superior loud- 
speaker motion confroi for a tight and clean low-end. 

1 .2 Scope 

This manual contains service information for the Crown 
Studio Reference power amplifiers. It is designed to 
be used with the applicable Reference Manual. How- 
ever, some important information is duplicated in this 
Service Manual in case the Reference Manual is not 
readily available. 

This Service Manual includes several sections. These 
sections include Specifications, Voltage Conversion, 
Circuit Theory, Electrical Checkout, Parts information, 
Module .information, and Exploded View Drawings, 



Schematics are included. Note that a Module Is com- 
prised of the circuit board with the component parts 
installed. Crown does not sell blank (unpopulated) cir- 
cuit boards. 

CAUTION: The information in this manual is intended to be 
used toy in experienced technician only! 

1.3 Warranty 

Each Reference Manual contains basic policies as re- 
lated to the customer. In addition, it should be stated 
that this service documentation is meant to be used 
only by properly trained service personnel. Because 
most Crown products carry a 3 Year Full Warranty (in- 
cluding round trip shipping within the United States), 
all warranty service should be referred to the Crown 
Factory or Authorized Warranty Service Center. See the 
applicable Owner's Manual for warranty details. To find 
the location of the nearest Authorized Service Center, 
or to obtain instructions for receiving Crown Factory 
Service, please contact the Crown Technical Support 
Group (within North America) or your Grcwn/Amcron 
Importer (outside North America). 
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Standard 1 kHz Power: Refers to maximum 



Full Bandwidth Power: Refers to maximum average 
power in watts from 20 Hz to 20 kHz with 0,1% THD 
and noise. 



The following specifications apply to units in Stereo 
Mode, with an 8 Ohm load, and an input sensitivity of 
26dB, unless otherwise specified. 

tow-Bistirfion 1 kHz Power: Refers to maximum aver- 



Bomtnott Mode Rejection (CMR): Better than 100 dB be- 
low rated full bandwidth power from 20 Hz to 400 Hz, 
rising linearly to better than 70 dB at 20 kHz, 

Voltage Sain: {With level controls set for maximum out- 
put.) At the 28 dB gain setting, 20:1 ±3% or 26 dB 
±0,25 dB, 

Studio Reference I: At 0.775 volt sensitivity, 

103:1 ±12% or 40 dB ±1 dB; at 1.4 volt 
sensitivity, 57:1 ±12% or 35 dB ±1 dB. 

Studio Reference.!!: At 0.775 volt sensitivity, 

69:1 ±12% or 37 dB ±1 dB; at 1 ,4 volt sensitivity, 
38:1 ±12% or 32 dB ±1 dB. 



2.1 Performance 

Frequency Response ±0.1 dB from 20 Hz to 20 kHz at 
1 watt. 

Phase Rispense: ±5 to -15 degrees from 20 Hz to 20 
kHz at 1 watt, 

Signal-to-noise: (A-weighted) 

Studio Reference I; Greater than 120 dB below 
full bandwidth power. 

Studio Reference II: Greater than 1 17 dB below 



Tefal Harmonic Distortion (THD): Less than 0 
rated low-distortion 1 kHz power. Less than 
rated full bandwidth power, 



Intermodulation Distortion (IMD): (60 Hz & 7 kHz 4:i; 
Studio Reference I: Less than 0.005% from full 



22 Power 

Power Bandwidth: (At standard 1 kHz power.) 

Studio Reference!: -1 dB from 5 Hz to 27.5 kHz 
and -3 dB from 3 Hz to 32.8 kHz. 

Studio Reference II: -1 dB from 5 Hz to 28.6 kHz 
and -3 dB from 2.3 Hz to 34.4 kHz, 

The following power ratings are for units configured 
for 120 VAC, 80 Hz. For information on power specifi- 
cations for units configured for other voltages, see the 



Low-Distortion 1 kill Output Power: 

Studio Reference!: 

Stereo Mode with both channels driven: 
1,160 watts per channel into 4 ohms, 
760 walls per channel into 8 ohms. 



2,220 watts Info 8 ohms. 

1 ,580 watts into 16 ohms. 

Parallel-Mono mode: 

2,315 watts into 2 ohms. 

1 ,565 wafts into 4 ohms. 

Studio Reference II: 

Stereo Mode with both channels driven: 
555 watts per channel into 4 ohms. 
355 watts per channel into 8 ohms. 



1,110 watts into 8 ohms. 
715 watts into 16 ohms. 

Parallel-Mono mode: 

1,115 watts into 2 ohms. 
710 watts into 4 ohms. 
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2 Specifications 







2 Specifications 



Dynamic Range/Level Water: Each Channel has a five- 
segment meter that displays either the dynamic range 
of the output signal in dB or the output level in dB. 
(From the factory, the amplifier is set to display dy- 
namic range.) As dynamic range meters, they show 
the ratio of peak to average power of each channel 
As output level meters they show how high the output 
levels are relative to standard 1 kHz power. 

2.5 lipuf/Oitput 

Input Connector: Two balanced V4-inch jacks on the 
back panel and two balanced three-pin XLR connec- 
tors on the factory-installed Ri.R-FX, 

Input Impedance: Nominally 10 K ohms, balanced. 
Nominally 5 K ohms, unbalanced. 

input Sensitivity: Settings include 0.775 volts or 1 ,4 volts 
for standard 1 kHz power, or 28 dB voltage gain. 

Output Connectors: Two sets of color-coded 5-way bind- 
ing posts for each channel (for connecting banana 
plugs, spade lugs or bare wire). 

Output itnpstf ance: Less than 1 0 milliohms in series with 

2.5 microhenries. 

0C Output Offset; (Shorted input) ±2 millivolts. j 

2.6 Output Signal | 

Stereo: Unbalanced, two-channel. j 

Bridge-Mono: Balanced, single-channel. Channel 1 
controls are active; channel 2 should be turned down. 

I 

Parallel-Mono; Unbalanced, single-channel. Channel 

1 controls are active; channel 2 is bypassed. 

2 J Protect! os 

ODEP: If unreasonable operating conditions occur 
which could stress the output circuitry, the ODEP cir- 
cuit limits the output current level until safe operating 
conditions exist. 

Transformer: Transformer overheating will result in a 
temporary shut-down due to a thermal switch in the 
transformer primary. 

RF Burnout: Controlled slew-rate voltage amplifiers pro- 
tect the unit against RF burnouts, 



Input: Input overload protection is furnished at the 
amplifier input to limit current. 

Turn On: The four second turn-on delay prevents dan- 
gerous turn-on transients. 

2 J Cofistraetie?! 

Steel chassis with durable black finish, aluminum front 
panel with super-gloss Imron finish, Lexan overlay, and 
a specially designed flow-through ventilation system 
from front to side paneis. 

Cooling: Convection cooling with assistance from the 
computerized, on-demand proportional cooling fan. 

Oifiatftsifiis; Standard 13 inch (48.3 cm) rack mount 
width (El A RS-310-B), 7 inch (1 7.8 cm) height, 16 inch 
(40.6 cm) depth behind mounting surface and 2.75 inch 
(7 cm) protrusion in front of mounting surface (see 
Fig. 2.1 below). 




( 3 .* 

Figure 2. 1: Studio Reference Dimensions 

Approximate Weight: Center of gravity is about 6 inches 
(15.2 cm) behind the front mounting surface. 

Studio Reference 1: 60 pounds, 1 1 ounces 
(27.6 kg) net; 74 pounds, 3 ounces (33.7 kg) 
shipping weight. 

Studio Reference jL 56 pounds, 2 ounces 
(25.5 kg) net; 69 pounds, 10 ounces (31.6 kg) 
shipping weight. 
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3 Voltage Conversion 
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4 Circuit The 



4.1 Overview 

It should be noted that over time Crown makes im- 
provements and changes to their products for various 
reasons. This manual is up to date as of the time of 
writing. For additional information regarding these 
amplifiers, refer to the applicable Technic* 
vided bv Crown for this product. 





Figure 4. 1 Si. 
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4.2 Feature 



s fed to the inverting input of the first op" 
v potentiometer is provided for common 
n adjustment (R512). Electrically, the BGS 
n. (From an audio perspective, however, 
tuaily provides +6dB gain if a fully bai- 
ts placed on its input.) The BGS is a non- 
ge. It’s output is delivered to the Variable 

Gain Stage. 

4.3.2 Variable Sain Slip (VGS) 

From the output of the BGS, the signal goes to the 
VGS, where gain is determined by the position of the 
Sensitivity Switch, and level is determined by the level 
is an inverting stage with the input being 
mp stage. Because gain after this stage 
ifB (factor of 20), greater amplifier sensi- 
ved by controlling the ratio of feedback 
,ance. The Sensitivity Switch sets the in- 
:e to this stage and varies the gain such 
i!i amplifier gain is 26 dB, or is adjusted 
for 0.775V or 1.4V input to attain rated 



4.3.3 Error Amp 

The inverted output from the VGS is fed to the non- 
inverting input of the Error Amp op-amp stage through 
an AC coupling capacitor (Cl 00) and input resistor 
(R101). Amplifier output is fed back via the negative 
feedback (NFb) loop resistor (Rf 03). The ratio of feed- 



4.3 Froni End Operation 

The front end is comprised of three stages: Balanced 
Gain Stage (BGS), Variable Gain Stage (VGS), and 
the Error Amp, Figure 4.2 shows a simplified diagram 



4.4 Voltage Amplification 

The Voltage Translator stage : 
the Error Amp into balanced 



positive and negative 





_ Circuit Theory _ 

4,4.1 Voltage Translators 4,4,2 Last Voltage Amplifiers fLVAsf 

A voltage divider network spiffs the Error Signai (£$} The Voltage Translator stage channels the signal to 

into positive and negative drive signals for the bah the Last Voltage Amplifiers (LVAs) in a balanced con- 

anced voltage translator stage. These offset reference figuration. The + LVAs (Q 105/1 04) and -LVAs (QUO/ 

voltages drive the input to the Voltage Translator Iran- 111), with their push-pull effect through the Bias Servo, 

sistors (0101,0102). A nested NFb loop from the out- drive the fully complementary output stage. The LVAs 

put of the amplifier mixes with the inverted signal riding are configured as common emitter amplifiers. This con- 

on the offset references. This negative feedback fixes figuration provides sufficient voltage gain and inverts 

gain and adds stability in the gain stages. The Voltage the audio. The polarity inversion is necessary to avoid 

Translators are arranged in a common base configu- an overall polarity inversion from input jack to output 

ration for a non-inverting signal with equal gain. They : jack, and it allows the NFb loop to control Error Amp 
shift the audio from the ± 1 5V reference to VCC refer- gain by feeding back to its non-inverting input (with its 

ence. Their outputs drive their respective LVA, polarity opposite to the output of the VGS), With the 

added voltage swing provided by the LVAs, the signal 
Also tied into the Voltage Translator inputs are ODER then gains current amplification through the Darlington 
limiting transistors (Q100, Q103) which also act as emitter-follower output stage, 
muting transistors, The ODER transistors steal drive 
as dictated by the ODER circuitry or shunt the audio 
as dictated by the fault circuit. 



i 

1 : 
I I 
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4.5 Grounded Bridge Topology 

Figure 4.3 is a simplified example of the grounded 
bridge output topology. It consists of four quadrants 
of three deep Darlington (composite) emitter-follower 
stages per channel: one NPN and one PNP on the 
High Side of the bridge (driving the load), and one 
NPN and one PNP on the Low Side of the bridge (con- 
trolling the ground reference for the rails). The output 
stages are biased to operate class AB+B for ultra low 
distortion in the signal zero-crossing region and high 



is adjustable. 




4.5.1 High Side CHS) 



4,5,2 Lew Side (IS) 

The Low Side (LS) operates quite differently. The power 
supply bridge rectifier is not ground referenced, nor is 
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4 Circuit Theory 



The total effect is to deliver a peak to peak voltage to 
the speaker load which is twice the voitage produced 
by the power supply Benefits include full utilization of 
the power supply (it conducts current during both 
halves of the output signal; conventional designs re- 
quire two power supplies per channel, one positive 



4 J Output Bitwise Emulation Protection (ODER) 

To further protect the output stages, a specially devel- 
oped ODER circuit is used, it produces a complex 
analog output signal. This signal is proportional to the 



BMI 









nal. As the output transistor/heatsink increases in tem- 
perature, the ODER voltage level will drop from 
4-10VDC to near OVDC. If there is a drop in one or 
both ODER voltages it will cause the fan control sig- 
nal to change. The fan control signal starts out around 
-12.5VDC, and after complete ODER limiting, ends 
up at + 12.SVDC. This voltage is fed into the inverting 
input of the op-amp U1B. The initial output of U1B is 
high (+24V), and as the fan control signal becomes 
more positive, this output will become low, thus turn- 
ing on the fan accordingly. The output of U1B drives 
U4, an opto-triac, which in turn drives Q4, a triac in 
the AC supply for the fan. 

The Gating Signal Is fed into the non-inverting input of 
the op-amp U1B, This gating signal is a product of 
U1 A, Q3, and the Fan Enable signal from the display 
module. C12 and R19 form an RC timing circuit that, 
from the +15V supply, begins to charge. U1A moni- 
tors the line voltage wave form and is a QV crossing 
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corporated into the amplifier. 1 his circuit allows th< 
transformer to be energized before full power is ap 
plied to it. When power is first applied to the amplifies 
Kt is open, and power is applied to the transforme 
through the PTC R1 , As current is drawn through R1 i 
heats up and the resistance lowers. This allows the 
power to the transformer to ramp up. When the 24\ 
supply is enough to energize the relay K1, it closes 
and power is applied directly to the transformer. 

4 J J Over Voltage Protection 
U1D serves as a window comparator for the purpose 
of over line voltage control. In the event that the line 
voltage exceeds 10% over the rated line voltage, the 
high energy power supplies are disabled. R7 sup' 
plies the regulated + 15V to pin 10 of U1D and serve? 
as the window reference level. With pin 10 in contro 
of U1D, the output (pin 13) has a logic low which is 
applied across D13 and D14. This prevents conduc- 
tion and allows G1 to remain on, which thus allows K2 
to remain energized 

Resistors' R3, R4, R5 and R6 serve as a resistor drop- 
ping network from the unregulated +24V supply tc 
ground. As the Sine voltage increases, the unreguiatec 
supply will increase. The voltage level on the wiper oi 
R4 is applied to Pin 1 1 (non-inverting input). When the 
level exceeds the window level of pin 10, the circuil 
switches states. This allows D13 and D14 to conduct, 
olacsnq a Iodic high on the base of Q1. This, in turn, 



Display Circuitry 



J.1 10C 



npuis via me nuering function or 
i, U1C, This filtered signal is of an I 
ion-inverting inputs receiving the 
overling inputs receiving the peal 
of each LED comparator equa 
se of the signal. 



the human eye to see it. 



yut Level 

the switch, SI, in the Level poi 
al is still placed on the inverting inj 
tor drivers, A small DC level is pla 
inverting inputs. This DC level si 
3d reference for comparators. R7 
lav balance between the two chai 



4.9.2 ODEP 

U1D on the display module is 
the ODEP * 
lions pin 1 
D7 to con 
signal dro 



the current source for 
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5 Electrical Checkout and Adjustment Procedures 



5.1 General Information 

The following test procedures are to be used to verify 
operation of this amplifier. DO NOT connect: a load or 
inject a signal unless directed to do so by the proce- 
dure. These tests, though meant for verification and 
alignment of the amplifier, may also be very helpful in 
troubleshooting. For best results, tests should be per- 
formed in order. 

All tests assume that AC power is from a regulated 
120 VAC source. Test equipment includes an oscillo- 
scope, a DMM, a signal generator, loads, and I.M.D. 
and T.H.D. noise test equipment. 

8 .2 Standard initial Conditions 

Level controls fully clockwise. 

Stereo/Mono switch in Stereo. 

Sensitivity switch in 28 dB fixed gain position, 

It is assumed, in each step, that the conditions of the 
amplifier are per these initial conditions unless other- 
wise specified. 

5.3 DC Off Sit 
Spec: 0 VDC, ±2 mV. 

Initial Conditions: Controls per standard, inputs shorted. 
Praeadwrt: Measure DC voltage at the output connec- 
tors (rear panel). There is no adjustment for output off- 
set. if spec is not met, there is an electrical malfunc- 
tion. Slightly out of spec measurement is usually due 
to U104/U204 out of tolerance. 

5.4 Output Bias Adfisfrnent 

Spec: 300 to 320 mVDC. 

Initial Coniifictis: Controls per standard, heatsink tem- 
perature less than 40°C. 

Prcicitfiirt: Measure DC voltages on the output mod- 
ule across R02, adjust R26 if necessary. Measure DC 
voltages on the output module across R21 , adjust R23 
if necessary. Repeat for second channel. 



op 


°C 


V 

v "-OOEP 


V 

v fODEP 


66 


13.9 


-10.31 


10.31 


68 


20.0 


-10.26 


10.26 


70 


21.1 


10.20 


10,20 


72 


22.2 


-10.14 


10.14 


74 


23.3 


-10.09 


10.09 


76 


24.4 


-10.03 


10.03 


77 


25.0 


-10.00 


10.00 


78 


25,6 


n Q7 


9.97 


80 


26.7 


-9,91 


9.91 


82 


27,8 


-9,86 


9.86 


84 


28,9 


-3,30 


9.80 


86 


30,0 


-9.74 


9.74 


88 


31.1 


-9.69 


9.69 


90 


32.2 


-9.63 


9.63 


GO 


33.3 


-8.57 


9.57 


94 


34.4 


-9.51 


9.51 



"“iDEF Procitfif®: Measure pin 3 of J500 and, if neces- 
sary, adjust R121 to obtain V 00£P as specified above. 
Measure pin 3 of J7G0 and, if necessary, adjust R221 
to obtain V_ OOEP as specified above. 

+0PEP Preceiire: Measure pin 4 of J500 and, if neces- 
sary, adjust R 132 to obtain V +00EP as specified above. 
Measure pin 4 of J7G0 and, if necessary, adjust R232 
to obtain V^ 0DEP as specified above. 

5.6 AC Power Draw 

Spec: 70 Wafts maximum quiescent. 

Initial Conditions: Controls per standard. 

| Procedure: With no input signal and no load, measure 
AC line wattage draw. If current draw is excessive, 
check for high AC line voltage or high bias voltage. 

5.7 High Line Cutout 

Spec: Unit goes into standby when the AC line voltage 
goes 10% to 12% above nominal. 

Initial Conditions: Controls per standard. 

Procedure: No load, no signal. Bring up AC line volt- 
age with a varsac 10% to 12% high. For 120VAC units 



5.5 CliEP Voltage Adjustment 

Spec: Bias Per Chart, ±0.1V DC. 

Initial Conditions: Controls per standard, heatsink at 
room temperature 20 to 30°C (68 to 86°F). Note: This 
adjustment should normally be performed within 2 
minutes of turn on from ambient (cold) conditions. If 
possible, measure heatsink temperature; if not, mea- 
sure ambient room temperature. Use this information 
when referencing the following chart. 



this is 132VAC to 134.4VAC. Unit should go into 
standby. Adjust R4 on the control module if neces- 
sary. 

5.8 Common Wide Rejection 

Spec: >70 dB at 1 kHz. 

Initial Conditions: Controls per standard. 

Procedure: No load. Inject a 0 dBu (.775VRMS), 1 kHz 
sine wave into each channel, one channel at a time, 
with inverting and non-inverting inputs shorted to- 
gether. Adjust R512 (Chi) and R612 (Ch2) for less 
than 4,9mVRMS (-44 dBu) at the amplifier output. 
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5 Electrical Checkout and Adjustment Procedures 



5 J Voltage Gain 

Spec 28t® Sain: Gain of 20.0 ±3%. 

Spec 0.775V Sensitivity: REF ! --Gain of 100.05 ±3%. 

REF If Gain of 68.23 ±3%. 

Spec 1.4V Sensitivity; REF i —Gain of 55.71 ±3%. 

REF if —Gain of 37.80 ±3%. 
Initial Conditions: Controls per standard. 

26 IB Procedure: inject a 0.775 VAC 1 kHz sine wave 
with the Sensitivity Switch in the 28 dB position. Mea- 
sure 15,5 VAC ±0.5 VAC at the amplifier output. 
0.775V Procedure: Inject a 0.775 VAC 1 kHz sine wave 
with the Sensitivity Switch in the 0.775V position. REF 
I measure 78 VAC, ±2.3 VAC, at the amplifier output 
REF li measure 52.9 VAC, ±1.6 VAC, at the amplifier 
output. 



sure 78 VAC, ±2.3 VAC, at the amplifier ot 
measure 52.9 VAC, ±1.6 VAC, at the amp 



§ 



G 1 kHz sine wave 
3 dB position, Mea- 
iplifier output. 

\C 1 kHz sine wave 
775V position. REF 



ifier output. 



5.11 Level Controls 

Spec; Level controlled by level controls. 

Initial Conditions: Controls per standard, 
ffoeeiart; No Load. Inject a 1 kHz sine wave. With 
level controls fully clockwise you should see full gain. 
As controls are rotated counterclockwise, observe simi~ 



5.12 Slew Rate & II kHz Squire Wave 

Spfie; REF I — 23 ±3 V/pS. 

REF If — 19 ±3 V/pS. 

Initial Conditions: Controls per standard. 

Proeetfart; Load each channel to 8 ohms. Inject a 10 
kHz square wave at a level of 2 to 5 volts below clip. 








'i 
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5,13 Crosstalk 

Spec: ~60dB at 20 kHz. 

Initial Conditions: Controls per standard. Terminate in- 
put of channel not driven with 600 ohms. 

Procedure: 8 ohm load on each channel. Inject a 20 



ProiifUurt Shirt: Inject a 60 Hz sine wave. REF i out- 
put level = 40 VAC. REF II output level = 28 VAC. After 
establishing signal, short the output for 10 seconds. 



the signal into channel 2 and measuring channel 



frnnmmm units: 

Spec if I Ohm Stereo: REF I & 780W at 0.02% THD. 

REF II a 355W at 0.02% THD. 
Spec at 4 Ohm Stereo: REF 1*11 6GW at 0.02% THD. 

REF li % S55W at 0.02% THD. 
For international 5§Hz units: 

Spec if 8 Ohm Stereo: REF f & 750W at 0. 1 % THD. 

REF II a 3SSW at 0.1% THD. 
Spec at 4 Ohm Stereo: REF l a 1095W at 0.1% THD. 

REF 1 1 a S3SW at 0. 1 % THD. 
Initial Conditions: Controls per standard. 

Procedure: Load each channel to 8 ohms. Inject a 1 
kHz sine wave and measure output power, at speci- 
fied THD, with both channels driven. 

Next, toad each channel to 4 ohms. Inject a 1 kHz sine 
wave and measure output power, at specified THD, 
with both channels driven. 




5JI Rssetiwi Loads 

Spec: No oscillations. Safe with all types of loads, 
initial Conditions: Controls per standard. 

Procedure Capaeitiwe: Load each channel to 8 ohms in 
parallel with 2 pF. inject a 20 kHz sine wave. REF i 
output level = 45 VAC, REF II output level = 30 VAC. 
Drive load for 10 seconds, No oscillations. 

Procedure Inductive: Load each channel to 8 ohms in 
parallel with 159 pHenries. Inject a 1 kHz sine wave. 
REF 1 output level = 36 VAC. REF IS output level = 28 
VAC, See Figures 5.4 and 5.5 for typical waveform 
shapes. Test duration is 5 seconds. 

Procedure Torture: Load each channel with the primary 
(red and black leads) of a PSU transformer (D 7040- 
5). Inject a 20 Hz sine wave into each channel REF I 
output level = 40 VAC. REF II output level = 37.5 VAC. 
Observe 3 to 7 flyback pulses in both polarities. Test 
duration is 10 seconds. See Figure 5.6 for typical 
waveform shape. 




fin 










5 Electrical Checkout and Adjustment Procedures 




Figure 5.6 Torture Test Waveform I Figure 5.7 ODER Limiting Waveform 



5.11 OiEP Limiting 

Spee: No oscillation on ODEP Limiting wave form, 
ODER LED dims and is out as the amplifier starts ODEP 






Mode. 

Initial Conditions: Controls per standard; rag or other 
obstruction blocking fan so that it does not turn. 
Frocodure: Load the amplifier to 4 ohms on each chan- 




5.17 Mute and Turn On Delay 

Sp®K Clamps signal; 3 to 5 second turn on delay. 
Initial Conditions: Controls per standard. 

Procedure: No load. Inject a 1 kHz sine wave into both 
channels. Observe the output signal with an oscillo- 
scope. Turn the amplifier off with the front panel switch. 
The amplifier should damp the signal, not allow it to 
decay with the power supplies. Turn the amplifier back 
on and observe the 3 to 5 second delay before it comes 
back out of standby. Mote that both channels may not 
come out of standby at the exact same time. 

5,11 low Frequency Protection 
Spec: Amplifier mutes for low frequency, 
initial CiidStians: Controls per standard. 

Procedure:- No load. Inject a 0.5 Hz 12 volt peak-to- 
peak square wave, or a 1 Hz 17 V peak~to~peak sine 
wave into each channel, one channel at a time, and 
verify that the channei driven cycles into standby. Once 
in standby, it will try to cycle out of standby every 3 to 
5 seconds. 



| j 
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i i 
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j j 
i j 
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5.19 Signal to Noise Ratio 

Spec: REF ! 120 dB, A weighted, 

REF II 117 dB, A weighted. 

Initial Conditions: Controls per standard. Short inputs. 
Procedure: Load each channel to 8 ohms. For REF I 
measure less than 78pV at the output of each chan- 
nel. For REF II measure less than 74pV at the output 




5.23 Turn On Transients 

Spec: No dangerous transients. 

Initial Conditions: Controls per standard. 

Procedures: From an off condition, turn on the amplifier 
and monitor the output noise at the time of turn on. 
Note: Turn on noise may increase significantly if the 
amplifier is cycled off and on. 



5.21 intermoduiation Distortion 
§p«c a! 0 dB Output (Full Power): 0.005%, 

Spec at “48 ril Output: 0.02%. 

Initial Conditions: Controls per standard. 

Precifltirt: Load each channel to 8 ohms. Inject a 
SMPTE standard IM signal (80 Hz and 7 kHz sine wave 
mixed at 4:1 ratio). For REF ! set the 60 Hz portion of 
the sine wave for 62 volts RMS output. For REF II set 
the 60 Hz portion o|the sine wave for 41 volts RMS 
output. Set the 7 kHz portion to 25%. With an (M ana- 
lyzer measure less than 0,065% IMD. Repeat test at - 
35 dB and measure less than 0.02% IMD. 

5.21 LED Functions 

Enable LEU: On when power is applied and front panel 
switch is engaged, 

Signal LED: On with signal at output of amplifier. 

IOC LEB: On when THD reaches approximately 0.05%. 
iSEJP LID: Dims and goes out as the amplifier starts to 
ODER limit. 



5/24 Turn Off Transients 

Sptc: No dangerous transients. 

Initial Gsnditluns: Controls per standard. 

Preeeltirfi: From an on condition, turn off the amplifier 
and monitor the output noise at the time of turn off. 
Note: Turn off noise may increase significantly if the 
amplifier is cycled off and on. 

5.25 Post Testing 

After completion of testing, if afi tests are satisfactory, 
the amplifier controls should be returned to the posi- 
tions required by customer. If conditions are unknown 
or unspecified, factory settings are as follows: 

Level Controls: 9 to 1 1 O’clock. 

Sensitivity Switch: 0.775V U.S., 1.4V International. 
Sterea/lflono Switch: Stereo. 

Meter Switch: On. 

Meter Knit Switch: Dynamic. 

Ground Lift: Lift. 

Power: Off. 



5.22 Display Set-Up 

Spec: Ladder displays balance each other; Indicators 
illuminate at output voltages per chart below. 

Initial Conditions: Controls per standard. Meter Mode 
Switch in the Output Level position, 

Procftltire: With the display set to read output level in- 
ject a 1 kHz sine wave into both channels of the ampli- 
fier. Adjust the level so that the -10 dB LEDs pulse on 
and off. Adjust R78 on the display board until the Ch 1 
and Ch 2 -10 cIB LEDs pulse at the same frequency. 
Note; The complete front panel needs to be disas- 
sembled in order to access the display board. 

Next, verify that each indicator illuminates per the chart 
below. 

Output Voltage 
6,95 - 8.75 VAC 
12.36- 15,56 VAC 
21.90-27.67 VAC 
39.09 - 49,21 VAC 
69.51 - 87,51 VAC 
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7,1 General Information 

This chapter contains illustrations and parts lists for 



7,5 Terms 

Norma! terms 
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Front Panel Part 

See Figure 7, 1 
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8.5 Q43369-0 Output Module Parts List 


POO 


— Not. Used - 





F2 










P500 


C 9828-2 


12 Pin Header 


£3 


Cir. ies„ 


C.P.N 


Description 


Mao Log 


P800 


C 9828-2 


12 Pin Header 


33 


COI 


A10434-473JD .047uF2S0V 


G 1 










C02 


C 8426-8 


. 1 pF 250V 


C2 


GOG 


C 4647-1 


TIP47 NPN 


14 


C03 


C 8428-6 


. 1 pF 250V 


L2 


Q01 


C 3159-3 


2SC4029 NPN 


EES 


C04 


C 6806-1 


.01 pF 100V 


F4 


QOS 


C 8186-6 


2SA1553 PNP 


J5 


COS 


C 6806-1 


.01 mF 100V 


34 


Q12 


C 8159-3 


2SC4029 UP N 


G5 


C06 


C 8806-1 


.01 pF 100V 


G4 


Q16 


C 8186-6 


2SA1553 PNP 


H5 


CO? 


C 6807-9 


.001 pF 100V 


F3 


Q17 


Cl 01 55-7 


2SC4793 NPN 


F4 


COS 


C 8810-3 


180pF 100 V 


E3 


013 


C 4647-1 


TIP47 NPN 


F4 


C09 


C 6809-S 


220pF 100 V 


33 


Q19 


Cl 01 56-5 


PSA 1337 PNP 


14 


CIO 


C 8807-9 


.001 pF 100V 


14 










C11 


C 6808-1 


.OIjjF 100V 


(4 


R00 


A1 0266-6801 


68 5% 


F4 


C12 


— Not Used - 


— 


14 


R01 


A1 0266- 1011 


100 5% 


E4 


f'1'3 


— Not Used - 


~~ 


G4 


| RD2 


C 7778-1 


5.6 5% ,5W FP 


F3 


C13A 


C 8991-9 


.47pF 63V 


D2 


R03 


C 6436-2 


.2 5% 5W 


E2 


Pic 


— Not Used - 


— 


■ro 

ro 


! R04 


C 6486-2 


.2 5% 5W 


C2 


C16 


C 8426-8 


,1pF 250V 


H4 


R05 


C 6486-2 


.2 5% 5W 


A1 










R06 


C 6486-2 


.2 5% 5W 


12 


DOI 


C 2851-1 


1N4004 


E3 


R07 


C 6436-2 


.2 5% 5W 


K2 


D02 


C 2851-1 


1 N4004 


ro 


R08 


C 6486-2 


.2 5% 5W 


Ml 


HAO 
IO KJ’Cj 


C 2851-1 


1N4004 


13 


R09 


C 7779-9 


22 5% FP 


33 


DO 4 


C 2851-1 


1N4004 


J3 


RIO 


A1 0266-1 Oil 


100 5% 


34 


DOS 


C 8383-3 


GS822 


A2 


R1 1 


C 6625-5 


5.6 5% SW 


142 


DOG 


C 8333-9 


GiS22 


M2 


R12 


A10266-2R74 


2.7 5% 2W 


Cl 


DO? 


QOQO fh 

u o ooo-y 


GI822 


B3 


R13 


A 10266-6801 


68 5% 


34 


DOS 


p oooqn 


G1822 


K2 


R14 


A1Q266-2R74 


2.7 5% 2W 


Ml 


D15 


C 2851-1 


1N4004 


A2 


R15 


C 6486-2 


.2 5% 5W 


Ml 


DIG 


C 2851-1 


1 N4004 


N3 


R16 


C 6486-2 


.2 5% 5W 


E2 










R17 


C 8486-2 


.2 5% SW 


FI 


HW1 


A 10094-2 


#4 Lockwasher 1 1 


R18 


C 6486-2 


.2 5% SW 


B1 


HW2 


A 10094-2 


#4 Lockwasher 11 


R19 


C 6486-2 


.2 5% SW 


31 


HW3 


A 10094-2 


#4 Lockwasher G2 : 


R20 


C 6486-2 


.2 5% SW 


HI 


HW4 


A1 0094-2 


#4 Lockwasher G2 j 


R21 


C 7778-1 


5.6 5% .SW FP 


FI 


HW5 


C 7481-2 


4 Way Conn. 


11 


POO 

ridel 


C 7779-9 


22 5% FP 


HO 


HW8 


C 7481-2 


4 Way Conn. 


G2 


R23 


C 6844-2 


250 Pot 


H3 


HW7 


A 10608-3 


4-40X3/8 Spcr 


11 


R24 


A 10266- 1331 


13K 5% 


F4 


HW8 


A1 0608-3 


4-40X3/8 Spcr 


11 




A1 0266-2221 


2.2K 5% 


cq 

rd 


HW9 


A 10608-3 


4-40X3/8 Spcr 


62 


R26 


C 6844-2 


250 Pot 


G4 


HW10 


A 10608-3 


4-40X3/8 Spcr 


G2 


R27 


A 10266-39 11 


330 5% 


G4 


HW11 


D 8441-4 


Fishpaper 


E4-K4 


R28 


A 10266- 1331 


13K 5% 


14 


HW12 


A1 0020-1 


4-40X.2S Stud 


11 


R29 


A 10266-5 101 


51 5% 


no 

ro 


HW13 


A 10020-1 


4-40X.25 Stud 


11 


R30 


A 10265- 10201 


1021% 


D3 


HW14 


A 10020-1 


4-40X.25 Stud 


G2 


R31 


w Ou/0'"u 


5.6 5% SW 


G2 


HW1S 


A1 0020-1 


4-40X.25 Stud 


G2 


R32 


— Not Used — 




Cl 










R33 


— Not Used — 




Cl 


LOO 


D 7701-2 


2.5pFI Coil 


G2 


R34 


— Not Used — 




B1 


LOI 


C 3510-2 


470pH Choke 


F4 


R35 


A10266-1R02 


1 5% .SW 


D4 


L02 


C 3510-2 


4/0pH Choke 


34 


R36 


A10266-1R02 


1 5% ,5W 


K4 










R37 


0 7773-9 


22 5% FP 


D3 










R38 


C 7779-9 


22 5% FP 


D2 



^39 


C 7779-9 


22 5% FP 


D3 


MO 


C 7779-9 


22 5% FP 


K3 


Ml 


C 7779-9 


22 5% FP 


K3 


M2 


C 7779-9 


22 5% FP 


33 


M3 


A 10266-51 01 


51 5% 


G4 


M4 


A 10266-2021 


2K 5% 


H3 


MS 


A 1 0266-75 1 1 


750 5% 


14 


M6 


--- Not Used - 




LI 


M7 


— Not Used - 


- 


LI 


M3 


— Not Used - 


- 


LI 


M9 


C 7779-9 


22 5% FP 


F2 


ISO 


C 7779-9 


22 5% FP 


D2 


m 


C 7779-9 


22 5% FP 


B2 


\52 


C 7779-9 


22 5% FP 


M2 


S‘JU 


C 7779-9 


22 5% FP 


K2 


154 


C 7779-9 


22 5% FP 


12 


»w 


C 5868-2 


0 Ohm Jmp 


D1 


14 


C 5868-2 


0 Ohm Jmp 


m 


:q 


C S868-2 


0 Ohm Jmp 


D2 


m 


C 5868-2 


0 Ohm Jmp 


El 


01 


b Dobo-Z 


0 Ohm Jmp 


E2 


02 


C 5868-2 


0 Ohm Jmp 


E3 


03 


C 5868-2 


0 Ohm Jmp 


E3 


04 


f' CDRQ <7 

o oooo 


0 Ohm Jmp 


H3 


05 


C 5868-2 


0 Ohm Jmp 


H3 


06 


C S868-2 


0 Ohm Jmp 


H3 


07 


C 5868-2 


0 Ohm Jmp 


13 


08 


c RRfiR.O 


0 Ohm Jmp 


33 


09 


C 5868-2 


0 Ohm Jmp 


J3 


10 


C 5868-2 


0 Ohm Jmp 


J2 


11 


C 5868-2 


0 Ohm Jmp 


J1 


12 


b DoDo-Z 


0 Ohm Jmp 


32 


13 


C 5868-2 


0 Ohm Jmp 


31 


14 


C 5808-2 


0 Ohm Jmp 


CQ 

(wwO 


IS 


O’ coco o 


0 Ohm Jmp 


32 


16 


W UUvQ^ 


0 Ohm Jmp 


E3 


17 


0 5868-2 


0 Ohm Jmp 


HI 


18 


C S868-2 


0 Ohm Jmp 


HI 








D 7781 ”2 
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EES 

MB 


Cir. Dbs» 


cm 




m 


Cl 


C 6804-6 




u 


02 


C 6096-9 




3.C 


C3 


C 7819-3 




18 


04 


C 7819-3 




18 


C5 


W tJOuL \J 




>5 


C6 


C 5382-0 




2.5 


C7 


C 9943-9 




1l 


C8 


C 9943-9 






C3 


0 9943-9 




u 


CIO 


C 9943-9 




Ik 


C11 


C 6804-8 




ip 


C12 


C 6804-6 




ip 


pH O 


C 8963-8 




47 


D1 


C 2851-1 




N 


D2 


0 2851-1 




N 


D3 


C 2851-1 




N 


04 


C 2851-1 


„ 


N 


Do 


C 2851-1 




N 


D6 


C 2851-1 


i 


N 


D7 


C 2851-1 


i 


N 


D8 


C 2851-1 


i 


N 


D9 


C 2851-1 


i 


N 


DIO 


C 3181-2 


i 


N 


Dll 


C 2851-1 


i 


N 


D12 


C 3181-2 


i 


N 


D13 


C 3181-2 


i 


W 


D14 


C 3181-2 


i 


N 


015 


C 3181-2 


i 




016 


C 3181-2 


i 


N« 


D17 


C 2851-1 


i 


hk 


D18 


C 2851-1 


i 




D19 


C 3549-0 


i 


NS 


D20 


C 3181-2 


i 


N* 


D21 


C 3181-2 


i 


N< 


D22* 


Cl 0437-3 


E 


ric 


D23* 


Cl 0437-9 


E 


ric 


024* 


Cl 0437-9 


E 


ric 


D25* 


Cl 0437-9 


p 

w 


ric 



(.3125 A4 

( Q 1 OK CO 

(.3125 E5 

sckwasher A4 
sckwasher E2 
>ckwasher E5 
Hex Nut A4 



C 4508-5 


16 Pin Socket 


A2 


C 4508-5 


18 Pin Socket 


A1 


2 C 4608-5 


16 Pin Socket 


Cl 


3 C 3442-2 


15 Pin Conn. 


14 


*9 — Not Used - 


- 


B2 


C 9787-0 


30A 24V Relay 


G8 


l C 9787-0 


30A 24V Relay G 1 


J C 9787-0 


30A 24V Relay 


G2 


3 C 7817-7 


.25 Tab 


fT" 

PS 


4 C 7817-7 


.25 Tab 


15 


5 C 7817-7 


.25 Tab 


H5 


6 C 7817-7 


.25 Tab 


15 


7 C 7817-7 


.25 Tab 


15 


8 C 7817-7 


.25 Tab 


JS 


9 C 7817-7 


.25 Tab 


G5 


0 C 7817-7 


.25 Tab 


15 


1 C 7817-7 


.25 Tab 


G5 


6 C 7817-7 


,25 Tab 


G5 


7 C 7593-4 


5 Pin Header 


El 


8 C 7592-6 


4 Pin Header 


D2 


0 C 7817-7 


.25 Tab 


H5 


1 C 7817-7 


,25 Tab 


H5 


C 3625-8 


2N4125 


El 


C 3625-8 


2N4125 


ro 

CZ 


C 3025-8 


2N4125 


03 


C 7662-7 


MAC218 


H4 


C 8900-4 


5 Ohm PTC 


G4 


A 10285-82521 


82. 5K 1% 


D4 


C 3093-9 


10K Heiitfim 


D4 


A 10265- 10031 


100K 1% 


H3 


A 10285- 10031 


100K 1% 


H4 


A1 0266-3331 


33 K 5% 


D4 


— Not Used — 




D4 


A 10266-3921 


3.9K 5% 


D3 


3 A1 0266-2221 


2.2K 5% 


no 


1 A1 0268-2221 


2.2K 5% 


Cl 


2 A 10286-4731 


47K 5% 


D4 
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R6 


A1 0265- 10031 


100K 1% 


F4 


R7 


A 10266-3331 


33K 5% 


04 


R8 


— Not Used — 




D4 


R9 


A 10266-3921 


3.9K 5% 


03 


RIO 


A 10266-2221 


2.2K 5% 


D2 


R11 


A1 0266-2221 


2.2K 5% 


Cl 


R12 


A 10266-4731 


47K 5% 


D4 


R13 


A 10266-2031 


20K 5% 


C4 


R14 


A 10266-4731 


47 K 5% 


C4 


R15 


A 10266- 1021 


IK 5% 


C4 


R16 


A1 0266-4731 


47K 5% 


C4 


R17 


A 10266-3321 


3.3K 5% 


C3 


R18 


A 10266- 1231 


12K 5% 


C3 


R19 


A1Q265-1 1031 


11 OK 1% 




R20 


A1 0266-4721 


4 JK 5% 


D2 


R21 


A1 0266-4721 


4.7K 5% 


D3 


R22 


A 10266-4741 


470K 5% 


D3 


R23 


A1 0266-4741 


470K 5% 


C4 


R24 


A 10266-2221 


2.2K 5% 


C5 


R25 


A10266-1812 


180 5% ,5W 


Uu 


R28 


A 10266-3602 


36 5% ,5W 


G6 


R27 


A 10266-3021 


3K 5% 


D1 


R32 


A1 0266-51 41 


51 OK 5% 


C3 


S2 


C 7325-1 


PPDT 


C2 


U1 


C 4345-2 


LM333 


C4 


U1X 


C 3450-1 


14 Pin Socket 


04 


U2 


C 5095-2 


MC7815CT 


E2 


U2X 


C 6510-9 


Heatsink 


E2 


U3 


G 5090-0 


MC7915CT 


F5 


U3X 


C 6510-9 


Heatsink 


E5 


U4 


G fhbh-0 


MOC3011 


F4 
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8.9 Q43018-3 Display Module Farts List 


E8 


Cl 0592-1 


Green LED 


K1 










E3 


Cl 0592-1 


Green LED 


J1 




C.RH. 


ifSfiiiiliill 


Map Lac 


E10 


Cl 0592-1 


Green LED 


LI 


Cl 


C 6813-7 


27pF 200V 


82 


Ell 


Cl 0592-1 


Green LED 


11 




C 6813-7 


27pF 200V 


B1 


PI 9 
u. 


Cl 0592-1 


Green LED 


LI 


C3 


C 6802-0 


.47|jF 50V 


B3 


E13 


Cl 0592-1 


Green LED 


11 


C4 


C 6802-0 


.47|jF50V 


B2 


£14 


Cl 0592-1 


Green LED 


LI 


pc 

7. /? . y 


C 6804-6 


.1}jF50Y 


CO 


E15 


Cl 0592-1 


Green LED 


12 


C6 


C 6804-6 


, 1 jjF 50V 


F2 


FI 8 


Cl 0592-1 


Green LED 


L2 


C7 


C 6804-6 


.1 pF 50V 


E2 


E17 


C 4342-9 


Amber LED 


N2 


C8 


C 6804-6 


. 1 pF 50V 


E2 










C9 


C 6804-6 


.IpF 50V 


E2 


33 


D 6990-2 


16 pin cable 


D2 


CIO 


C 6804-6 


. 1 pF 50V 


El 










Oil 


C 6804-6 


.IjjF 50V 


pq 

wv) 


P12 


D 8990-2 


16 pin cable 


F2 


U !«& 


C 6804-6 


.IpFSOV 












C13 


C 6804-6 


.IjjF 50V 


pq 


G1 


C 3625-8 


2N4125 


32 


C14 


C 6804-6 


. 1 yF 50V 


Cl 


Q2 


C 3625-8 


2N4125 


L2 


C15 


C 6802-0 


.47jjF 50V 


A3 










C10 


C 6802-0 


,47fjF 50V 


A1 


Rl 


A 10265- 10031 


1G0K 1% 


A2 


C17 


C 6807-9 


.001 |JF 100V 


C2 


R2 


A 10265- 10031 


100K 1% 


A1 


C18 


C 8807-9 


.001 pF 100V 


C2 


R7 


A1 0265-1 0031 


1Q0K 1% 


A2 


C19 


C 8807-9 


.00 IpF 100V 


p-jrv 

bZ 


R8 


A 10265- 10031 


10GK 1% 


At 


C20 


C 8807-9 


•OOImFIOOV 


E2 


R9 


A 10265- 10021 


10K 1% 


A2 


C21 


C 6807-9 


.001 pF 100V 


F9 


RIO 


A1 0265-1 0021 


10K 1% 


A1 


C22 


C 8807-9 


.OOImFIOOV 


El 


Rl 1 


A1 0265-499 11 


4.99K 1% 


DA 


C23 


C 6807-9 


.OOImFIOOV 


El 


H12 


A 10265-4991 1 


4.99K 1% 


At 


C24 


C 6807-9 


.OOImFIOOV 


El 


R18 


A 10265-825 11 


8.25K 1% 


C2 


C25 


C 6807-9 


.OOImFIOOV 


Cl 


R15 


A 10265- 14321 


14.3K 1% 


po 

\y£. 


C26 


C 8807-9 


.OOImFIOOV 


Cl 


R17 


A1 0285-825 11 


3.25K 1% 




C27 


C 6804-8 


.IpF 50V 


K2 


R19 


A 10266-82 11 


820 5% 


J2 


C28 


C 6804-0 


.IjjF 50V 


L2 


R20 


A 10266-82 11 


820 5% 


12 










R21 


A1 0265-1 0021 


10K 1% 


B2 


D1 


C 3181-2 


1N4148 


A2 


Don 


A 10265- 10021 


10K 1% 


B1 


D2 


C 3181-2 


1N4148 


A1 


R23 


A 10268-5 121 


5. IK 5% 


B3 


D3 


C 3181-2 


1N4148 


A2 


R24 


A1 0266-5 121 


5. IK 5% 


B2 


D4 


C 3181-2 


1N4148 


A1 


Don 

X S £mv 


A1 0266-8211 


820 5% 


K2 


D5 


C 3181-2 


1N4148 


jr* o 
022 


R28 


A 10266-3211 


820 5% 
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R 144/244 


A 10266-471 1 


470 5% 


K5/D5 


R 197/297 


A 10265- 10021 


10K 1% 


K4/E4 


R 145/245 


A1 0266-4711 


470 5% 


J6/E5 


R 198/298 


A 10266-3921 


3.9K 5% 


K3/E3 


R 140/240 


A1Q285-1 1821 


1 1.8K 1% 


04/D4 


R 199/299 


A 10265- 10021 


10K 1% 


K3/E3 


R 147/247 


C 5868-2 


0 OHM 


05/D5 


R500/600 


A 10268-3041 


300K 5% 


I3/F3 


R 148/248 


A 10205-200 11 


2K 1% 


N4/C4 


R501/801 


A 10266-3041 


300K 5% 


J3/F3 


R 149/243 


A1G2S8-1012 


100 5% ,5W 


L5/A5 


R502/602 


A 10206-3041 


300K 5% 


I3/F3 


R 150/250 


A 10265-2001 1 


2K 1% 


M4/A4 


R503/603 


A1 0266-4702 


47 5% ,5W 


J2/F2 


R1 5 1/251 


A10265-1 1821 


11. 8K 1% 


L4/A4 


R504/604 


A1 0266-1 041 


100K 5% 




R 152/252 


A 10265-1 1821 


11. 8K 1% 


02/A2 


R 505/605 


A 10266-1 041 


100K 5% 


L2/C2 


R 153/253 


A1 01 24-24 


#24 Buss Wire 


I3/G3 


R506/806 


A 10260- 1521 


1.5K 5% 


J5/F5 


R 154/254 


A1 0206-5601 


56 5% 


K5/D5 


R507/607 


A 10266-4 71 1 


470 5% 




R 155/255 


A1 0266-4731 


47K 5% 


I4/F4 


R508/608 


A 10206- 1041 


100K 5% 


f ir~ /f*"' jr' 

J5/F5 


R 158/256 


A1 0266- 1321 


1.3K 5% 


N2/A2 


R509/809 


A 10265-4991 1 


4.99K 1% 




R 157/257 


A1 0286-1 321 


1 3K 5% 


L2/D2 


RS10/61G 


A1 0265-49911 


4.99K 1% 


H2/G2 


R 158/258 


A 10266-3 121 


9. IK 5% 


K2/E2 


R51 1/611 


A1 0265-4991 1 


4.99K 1% 


H2/G2 


R 153/259 


A1 0286- 1331 


13K 5% 


J3/F3 


R512/612 


C 9079-2 


200/220 Pot 


H3/H3 


R 160/260 


A 10266-5601 


56 5% 


K5/D5 


R513/613 


A1 0265-49911 


4.99K 1% 


H3/G3 


R161/261 


A1 0266-4701 


47 5% 


M3/B3 


R514/614 


C 7340-0 


24 5% 3W 


HI/HI 


R1 62/262 


A 10266-4701 


47 5% 


SVS3/B3 


R515/615 


A1 0286-1 821 


1.8K 5% 


J2/F2 


R 163/263 


A1 0266-5601 


56 5% 


K5/D5 


R51 6/616 


— Not Used — 




L2/C2 


R 164/264 


A 10266-47 11 


470 5% 


K5/D5 


R5 17/6 17 


A1 0266-91 01 


91 5% 


M4/B4 


R 165/265 


A 10266-47 11 


470 5% 


K5/D5 


R518/618 


A1 0266-91 01 


91 5% 


M4/B4 


R 166/266 


A 10266-47 11 


470 5% 


K4/D4 


R51 9/619 


A10265-12111 


1 .21 K 1% 


M5/A5 


R 167/267 


A1026S-10011 


IK 1% 


02/A2 


R520/620 


— Not Used — 




M5/A5 


R 168/268 


A 10265-95301 


953 1% 


02/A2 


R521/621 


-- Not Used — 




M5/B5 


R1 69/269 


A 10266- 1041 


100K 5% 


N3/C3 


R522/622 


— Not Used — 




M5/AS 


R 170/270 


A 10265- 10011 


IK 1% 


K3/E3 




— Not Used — 




N5/C5 


R171/271 


A 10265-95301 


953 1 % 


K3/E3 


R524/624 


™ Not Used — 




N5/C5 


R1 72/272 


A 10266- 1041 


100K 5% 


M3/A3 


R525/625 


— Not Used — 




IVfS/BS 


R 173/273 


A 10266-5001 


56 5% 


K5/D5 


R526/626 


A 10265- 10021 


10K 1% 


I5/F5 


R 174/274 


A10265-10721 


10. 7K 1% 


I2/G2 


R527/627 


A1 0266-3921 


3.9K 5% 


L4/D4 


R 175/275 


A 10265-464 11 


4.64K 1% 


H2/G2 


R528/628 


A1 0265-1 0021 


10K 1% 


L4/D4 


R 170/276 


A10265-10721 


10.7K 1% 


J2/F2 


R529/629 


A 10266-4731 


47K 5% 


L4/D4 


R 177/277 


A 10265- 13021 


13. OK 1% 


H2/G2 


R530/630 


A 10265- 10021 


10K 1% 


G3/D4 


R 179/273 


A1 0266-1 321 


1.3K 5% 


K4/E4 


R531/631 


A1 0266-4731 


47 K 5% 


L3/D3 


R 180/280 


A1 0266-47 11 


470 5% 


M3/A3 


R532/632 


A 10265- 10021 


10K 1% 


L4/A4 


R1 81/281 


A1 0265-4871 1 


4.87K 1% 


M4/B4 


R533/633 


A1 0265- 10021 


10K 1% 


03/D3 


R 182/282 


A 10266-2201 


22 5% 


J2/F2 


R 534/634 


A1 0265-1 0021 


10K 1% 


L3/A3 


R 183/283 


A1 0266-4731 


47K 5% 


03/D3 


R535/635 


A10266-1R01 


1 5% 


05/A5 


R 184/284 


A 10266-4741 


470K 5% 


K5/D5 










R1 85/285 


A 10266-4731 


47K 5% 


04/D3 


QQ 


C 7325-1 


DPDT Switch 


HI 


R 186/286 


A 10266-2751 


2.7M 5% 


S5/F6 

V W7 W 


S3 


C 7960-5 


3 Pos Switch 


H2 


R 187/287 


A 10266-3321 


3.3K 5% 


J5/E5 ; 


$4 


C 6781-6 


6P3T Switch 


Cl 


R 188/288 


A 10266-3321 


3.3K 5% 


Jo/ho 










R 189/289 


A 10266-2731 


27K 5% 


J5/E5 


yp-j 


C 6584-6 


10P Header 


15 


R1 90/290 


A 10266-2051 


2M 5% 


JO/ro 


TP2 


C 6564-6 


1 0P Header 


D5 


R 191/231 


A 10266-4731 


47K 5% 


L3/A3 


TPS 


C 7873-0 


2P Header 


F4 


R 192/292 


A 10286-4731 


47K 5% 


L3/A3 


TP4 


C 7873-0 


2P Header 


(4 


R 193/293 


A1 0265-1 0021 


10K 1% 


» »... >(«vr 

J5/rb 










R 194/294 


A 10265-20021 


20K 1% 


J2/F2 


U1 


C 5095-2 


MC781SCT 


H5 


R 195/295 


A 10266-4701 


47 5% 


J4/F4 


U1X 


C 9494-3 


Heatsink 


H5 


R 196/296 


A 10266-3921 


3.9K 5% 


K4/E4 


U2 


C 5096-0 


MC7915CT 


bo 
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R 124/224 


A 10266-8821 


6.8K 5% 


01/A1 


R ,78/276 


A1 0265-1 1821 


11. 8K 1% 


02/F2 


R1 25/225 


A1 0266-1 011 


100 5% 


02/A2 


R 177/277 


A 10265- 13321 


13.3K 1% 


H3/G3 


R 126/226 


A1 0286- 1011 


100 5% 


02/A2 


R1 79/279 


A1 0266- 1321 


1 ,3K 5% 


K4/E4 


R 127/227 


A 10266-6821 


6,8K 5% 


N3/A3 


R 180/280 


A 10266-47 11 


470 5% 


M3/A3 


R 128/228 


A 10266- 1331 


13K 5% 


N2/A2 


R 181/281 


A 10265-4871 1 


4.87K 1% 


N4/B4 


R 129/229 


A 10266** 1041 


100K 5% 


N3/A3 


R 182/282 


A 10266-2201 


22 5% 


J2/F2 


R 130/230 


A1 0266-1 041 


1 0GK 5% 


L3/D3 


R 183/283 


A1 0266-4731 


47K 5% 


03/D3 


R131/231 


A1 0266- 1331 


13K 5% 


L3/D3 


R 184/284 


A 10266-4741 


470K 5% 


K5/D5 


R 132/232 


C 5062-2 


100K UN POT 


K1/E1 


1 R 185/285 


A10266-4731 


47K 5% 


04/03 


R 133/233 


A 10266-2741 


270K 5% 


K2/E2 


R 186/286 


A1 0266-2751 


2.7M 5% 


J5/P5 


R 134/234 


A1 0266-2032 


20K 5% ,5W 


M3/C3 


R 187/287 


A 10266-3321 


3.3K 5% 


K6/E6 


R 135/236 


A10266-1011 


100 5% 


K2/E2 


j R1 88/288 


A1 0266-3321 


3.3K 5% 


K6/E6 


R 138/238 


A1 0266-6821 


8.3K 5% 


L2/D2 


R 189/289 


A1 0266-2731 


27K 5% 


K5/E5 


R 137/237 


A1 0266-1 Oil 


100 5% 


K2/E2 


R 190/290 


A 10266-2051 


2M 5% 


35/F6 


R 138/238 


A 10266-6821 


6.8K 5% 


L3/D3 


R191/291 


A1 0266-4731 


47K 5% 


L3/A3 


R 139/239 


A1 0266-8211 


820 5% 


M4/A4 


R 192/292 


A1 0266-4731 


47K 5% 


L3/A3 


R1 40/240 


A1 0266-1 111 


110 5% 


M4/A4 


R 133/293 


A1 0265-1 0021 


10K 1% 


J5/P5 


R141/241 


A 10266- 1541 


15GK 5% 


N3/A3 


R 194/294 


A 10265-20021 


20K 1% 


<i JiC.fi 


R 142/242 


A 10268- 1541 


150K 5% 


L3/D3 


R 195/295 


A1 0266-4701 


47 5% 


K4/F3 


R 143/243 


A1 0286-4711 


470 5% 


K6/D6 


R 136/296 


A1 0266-3921 


3.9K 5% 


K4/R4 


r 144/244 


A 10268-47 11 


470 5% 


K5/D5 


R 197/297 


A 10265-1 0021 


10K 1% 


K4/E4 


R 145/245 


A 10266-47 11 


470 5% 


J6/E6 


R 198/298 


A1 0266-3921 


3.9K 5% 


K3/E3 


R 146/246 


A 10265-1 1821 


11.8K 1% 


04/D4 


R 193/299 


A 10265- 10021 


10K 1% 


K3/E3 


R1 47/247 


C 5888-2 


0 OHM 


05/D5 


R 500/600 


A 10266-3041 


300K 5% 


J3/F3 


R 148/248 


A 10285-20011 


2K 1% 


N4/C4 


R501/601 


A1 0266-3041 


300K 5% 


J3/F3 


R 149/249 


A10266-1012 


100 5% „SW 


L5/A5 


R502/602 


A1 0266-3041 


300K 5% 


J3/F3 


R 150/250 


A 10265-20011 


2K 1% 


M4/A4 i 


R503/603 


A 10268-4702 


47 5% ,5W 


J2/F2 


R151/251 


A 10265- 11821 


11, 8K 1% 


L4/A4 


R504/604 


A1 0266-51 41 


51 OK 5% 


L2/D2 


R 152/252 


A 10285-1 1821 


1 1 ,8K 1% 


02/A2 


R505/805 


A 10266-5141 


51 OK 5% 


L2/D2 


R 153/253 


A 101 24-24 


#24 Buss Wire 


J4/G3 


R506/606 


A 10266- 1521 


1.5KS% 


J5/F5 


R 154/254 


A 10266-5601 


56 5% 


K5/D5 


R507/607 


A1 0266-4711 


470 5% 


J5/F5 


R 155/255 


A 10266-4731 


47K 5% 


3 4/P 4 


R508/808 


A1 0266-2731 


27K 5% 




R 158/258 


A 10266- 1321 


1 ,3K 5% 


N2/A2 


R509/609 


A 10265-4 99 11 


4.99K 1% 


I3/G3 


R 157/257 


A 10266- 1321 


1.3K 5% 


L2/D2 | 


R5 10/610 


A 10265-499 11 


4.99K 1% 


H2/G2 


R 158/258 


A 10266-91 21 


9, IK 5% 


K2/E2 | 


R51 1/611 


At 0265-4991 1 


4.99K 1% 


H2/G2 


R 159/259 


A 10266- 1331 


13K 5% 


J3/F3 


R512/612 


C 9079-2 


200/220 Pot 


H3/H3 


R 160/260 


A 10288-5601 


56 5% 


KS/D6 


R513/613 


A 10265-49911 


4.99K 1% 


H3/G3 


R 161/261 


A 10266-4701 


47 5% 


N3/B3 


R5 14/6 14 


C 7340-0 


24 5% 3W 


HI /HI 


R 182/282 


A1 0266-4701 


47 5% 


N3/B3 


R5 15/6 15 


A 10266- 1821 


1.8K 5% 


J1/F1 


R1 63/263 


A1 0266-5601 


56 5% 


K5/D5 1 


R516/616 


A 10266- 1051 


1M 5% 


L2/D2 


R 184/284 


A1 0266-471 1 


470 5% 


K5/D5 


R5 17/617 


A1 0266-1 111 


110 5% 


N4/B4 


R 185/265 


A 10266-471 1 


470 5% 


KS/D6 


RSI 8/61 8 


A 10266-1 111 


110 5% 


M4/B4 


R 168/286 


A 10266-471 1 


470 5% 


K5/D5 


R519/613 


A10265-121 1 1 


1.21 K 1% 


M5/A5 


R 167/267 


A1 0265- 100 11 


IK 1% 


02/A2 


R520/620 


--- Not Used — 




M5/A5 


R 168/268 


A 10265-95301 


953 1% 


02/A2 


R521/621 


™ Not Used --- 




N5/B5 


R 183/289 


A 10266- 1041 


100K 5% 


N3/C3 


R522/622 


— Not Used — 




MS/A5 


R 170/270 


A 10265- 10011 


IK 1% 


K3/E3 


R523/623 


™ Not Used — 




N5/C5 


R1 71/271 


A1 0265-95301 


953 1% 


K3/E3 


R524/624 


Not Used — 




N5/C5 


R1 72/272 


A 10286- 1041 


100K 5% 


M3/A3 


R525/625 


— Not Used — 




N5/B5 


R 173/273 


A1 0266-5601 


56 5% 


K5/D5 | 


R526/626 


A 10265- 10021 


10K 1% 


I5/F5 


R1 74/274 


A1 0265-1 1821 


11. 8K 1% 


12/G2 


R527/627 


A1 0266-3921 


3.9K 5% 


L4/D4 


R1 75/275 


A1 0265-48711 


4.87K 1% 


H2/G2 


R528/628 


A 10265- 10021 


10K 1% 


L4/D4 
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142 


C 7779-9 


22 5% FP 


J3 


143 


A1 0266-5101 


51 5% 


G* 


*44 


A 10286-2221 


2.2K 5% 


HC 


145 


A 10266-75 11 


750 5% 


14 


149 


C 7773-9 


22 5% FP 


F2 


150 


C 7779-9 


22 5% FP 


d; 


151 


C 7779-9 


22 5% FP 




152 


C 7779-9 


22 5% FP 


M* 


153 


C 7779-9 


22 5% FP 


K2 


154 


C 7779-9 


22 5% FP 


12 


3 


C 5368-2 


0 Ohm Jmp 


D1 


4 


C 5863-2 


0 Ohm Jmp 


D5 


3 


C 5368-2 


0 Ohm Jmp 


n ^ 
DfiZ 


00 


w* DDOO 4E 


0 Ohm Jmp 


El 


01 


C 5868-2 


0 Ohm Jmp 


E2 


02 


C 5868-2 


0 Ohm Jmp 


I*— 


03 


vQvQ 4 


0 Ohm Jmp 


f" m 


04 


C 5868-2 


0 Ohm Jmp 


H3 


05 


C 5868-2 


0 Ohm Jmp 


H3 


06 


C 5868-2 


0 Ohm Jmp 


H3 


07 


C 5868-2 


0 Ohm Jmp 


13 


08 


C 5868-2 


0 Ohm Jmp 


J3 


09 


C 5368-2 


0 Ohm Jmp 


J3 


10 


C 5868-2 


0 Ohm Jmp 


J2 


11 


C 5868-2 


0 Ohm Jmp 


J1 


12 


C 5863-2 


0 Ohm Jmp 


J2 


13 


C 5868-2 


0 Ohm Jmp 


J1 


14 


C 5868-2 


0 Ohm Jmp 


E3 


16 


U oooo“2 


0 Ohm Jmp 


E3 


17 


C 5863-2 


0 Ohm Jmp 


HI 


18 


C 5868-2 


0 Ohm Jmp 


HI 






Figure 8,9 Q43389-8 Output Module Map 
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8 



7 



C.P.N. 



J0558A5 



REV 

® 



1 



F 



EAT # 


ZONE 


REV 


DESCRIPTION 


DATE 


BY 


■R3 


1 1 i > i w 


1321 


■ai=a 


i=a 




95-129 




® 


DELETED CROWN/AMCRON DIFFERENCES PERTAINING TO 
R19, R32, & S2 . DELETED Q43105A3 FROM NOTE 4. 
ADDED NOTE 5. 


02-15-95 


KLW 


■ 


■ 


JW 


RS 


95-279 






C2 WAS 2.2, R3 WAS 150K, R5SR6 WERE 5%. R8 WAS100K. 


11-17-95 


KLW 


rie> 




ES 





D 



C 



B 




DISPLAY ENABLE 



P2B-4 \ MAIN BOARD 



ENABLE 

(ORG) 



P28-3 



FAN ENABLE 
CHANNEL 2 



FAN ENABLE 
CHANNEL 1 



r - 

i 


/P12-6 








i X 

, /P12-11 


A 


P12-9 


\ 1 


i \ 


El ™ 
AMBER 




7 1 

_ J 



P28-2 



-A GROUND 
X (BLK) 



P28— 1 



\ -24V 
X (BLU) 



-24V 



FAN CONTROL 
FAN CONTROL 



A 



LAST USED 


OBSOLETED 


CB1 




C19 


14-19 


D25 




El 




K3 




Q4 




R32 


2. 28-31 


S2 




T 1 




U4 




WP 17 


1-15 



1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 



TO 

DISPLAY 

BOARD 



UNUSED ELEMENTS 



NOTES : 



+ 15V 
Q 



1 . 




U1C 

LM339 



ALL RESISTORS ARE IN OHMS, 
1/4W, 5% UNLESS OTHERWISE 
SPECIFIED. 



14 



2 . 



ALL CAPACITORS ARE IN 
MICROFARADS UNLESS 
OTHERWISE SPECIFIED. 



3 . 



CIRCUIT BREAKER RATINGS: 
30 AMP / 100V - 120V 
15 AMP / 220V - 240V 



4. MODULE DOCUMENT AND P.C. BOARD 
FOR THIS SCHEMATIC ARE: 
Q43450-8 AND D 8853-0. 



5. NOT USED ON REF2 . 



PRINTS TO 



CROWN INTERNATIONAL, INC 



1718 WEST MISHAWAKA ROAD 



ELKHART. IN. 46517 



PHONE (219) 294-8000 



SCHEM, REF CONTROL 



DRAWN 



CHECKED 



SCALE 



PROJ # 



KLW 



TLB 



12-20-94 



6-12-95 



NONE 



D182 



APPROVED BY : 



ME 



EE 



PE 



JW 



6-12-95 



NEXT ASSEMBLY 









1 % 1 






8 


7 


6 


5 


4 


3 


2 



DO NOT SCALE PRINT 



A 



SUPERSEDES 



J0558-7 



E.C.N. 



C.P.N. 



J0558A5 



REV 










































QYNAMXC 



DISPLAY 

balance* 





















7 



4 



3 



REVISION HISTORY 



BALANCED TO UNBALANCED INPUT STAGE 



GAIN STAGE 



FROM 

PIP 

CARD 



D 



C 



B 



A 



CHI 



CHI + 



PI -2 ( 4 ) 






4 



PI -1 ( 5 ) 









SEE NOTE 7 



Cl 33 
27PF 



R509 
4 . 99K 
1 % 

+ 1 5 V 



Cl 03 
0 . 022 



U1 04 A 
33079 

(13) 2 



J 1 00 

CH 1 INPUT 



Cl 39 
47PF 









(12) 3 



1(14) 



Cl 04 

0. 022 



PI 01 -3 



4 > 



J 1 0 1 -3 



F RONT PA NEL 

5K LIN 
LEVEL 



J 1 01 -1 



PI 01 -4 



SHIELD 



4 



NC 



J 1 01 -2 



< 



/\ 



LAST VOLTAGE AMP 



4 



PI 01 -1 



J 500 -7 



R1 1 2 
49 . 9K 
1 X 



-A 



Cl 59 
0.01 
1 00V 



R51 1 
4 . 99K 
1 X 



4 — 



R51 2 
200 
C. M. R. 



R51 3 
4.99K ' 

1 % 



R1 00 
NOT 
USED 



J2-B (13) 
BG5 1 



/N 



PI 01 -2 



Cl 45 
4 7PF 



R 1 08 
B20 



R1 75 
2 . 67K 
1 X 



R1 1 7 
47K 



(S3C > - 



S2 

GROUND 

LIFT 



PI -3 



4 



Cl 00 
1 00 
35V 



R 1 01 
1 . 02K 
1 X 



R1 74 
1 0 . 7K 
1 X 



Cl 44 
1 00 
35V 



( 9 ) 
(10) 5 



— U104B 

33079 
SEE NOTE 7 



( B ) 



R51 5 
1 . 8K 



15V 



S3 

GAIN 



HIGH-SIDE ERROR AMP 



J2-2 (9) 
ESI ( E 52 ) 

V" 



TP1 -1 



4 



SEE NOTE 7 

(5 ) 10 



U1 04C 
33079 



R1 1 3 
4 . 07K 
1 % 



D1 00 D 1 22 



f I 



Cl 01 
4 7PF 



R1 02 
510 



R 1 94 
20K 

1 ‘/. 



(6)9 




9 ( 7 ) 



Cl 53 
0 . 1 



Cl 46 
4 7 PF 



R 1 79 
1 . 3K 



A~eti 



R 1 06 
1 1 . 8K 

1 '/. 



R 1 04 
2 . 67K 

i y. 



VOLTAGE TRANSLATOR STAGE 



<'OTB0"'B'A'5F' 



R 1 07 
6BK 



Cl 40 
1 2PF 



Cl 41 
1 2PF 



R 1 05 
2. 67K 

i •/. 



R 1 1 0 
68K 



D1 1 4 



Cl 05 
27PF 



Cl 06 
27PF 



R 1 1 1 
1 1 . 8K 
1 % 



1 2 
2N4 1 25 



Q1 1 3 
2N4 1 25 



15V 



R503 

47 

0 . 50 W 



ODEP 



Cl 36 
470PF 






1 SSI 43 



UT 00 COLLECTOR > 



< Q1 

U 25 



00 
296 1 



R1 69 
1 00K 



R 1 61 
47 



R 1 72 
1 00K 



D1 1 5 






1 SSI 43 



Q1 03 
2N4 1 25 



D 1 1 2 



D1 1 3 



<U1M2 b'MTT 



U1U3 BASE — > 



— * ih- 

IbH > — 



R 1 80 
470 



Cl 47 

NOT 

USED 



Cl 08 
27PF 



Cl 1 8 
2 7PF 



D 1 30 



D1 31 



D1 23 

NOT 

USED 



Cl 43 < R1 09 

470PF / 91 



J 500- 1 0 




<'UTUb -CULLfcUIUH > 



D 1 09 



R181 
4 . B7K 

i y. 



Cl 49 
0.001 



SEE NOTE 6 
J 500 -9 



<FFNPNT >- 



J 5 00 - 2 



J 500 -3 






0B 
2N4 1 23 



Q 1 07 
PN4250 



R1 1 9 
1 . 21 K 

1 '/. 



R 1 20 
402 

i y. 



R1 1 B 
402 

i y. 



+ VCC1 



R523 
1 . 5K 



R524 
4 70K 



Q 1 25 
2N4 1 23 



Q 1 24 
PN4250 



R51 9 
1 . 21 K 
1 % 



R522 
4 70K 



R520 
1 . 5K 



-VCC1 



< FHHNH1 > 



D 1 1 0 



J 600 



JB00-2 



x 



£ 



J 600 -9 
<mr g^XUCTEUTOR > 



D 1 1 1 

NOT 

USED 



R 1 39 
820 



D 1 32 



D 1 33 



01 1 0 
MPSW4 2 



oTTl X 

MPSW4 2 . T 



R51 B 
91 



Cl 4B 
470PF 



R 1 40 
91 



Cl 56 
0 . 1 



R1 22 
270K 



+ VCC1 



R 1 24 
6. BK 



' + NFN > 



R1 23 
20K 
0. 50W 



+ VCC1 
O 






R1 26 
1 00 



Cl 55 

0 . 1 



R1 27 
6 . 8K 



Cl 54 
0 . 1 
250V 



-v\/V < -NPN > 



'CC 1 



R 1 29 
1 0 0K 



R 1 56 
1 . 3K 



-A 







0117 

> R1 52 2961 










, 



i y. 



J 600-6 



01 1 B 
2961 



R1 6B 
953 
1 X 



4 



TP 1 -5 



N1 01 



/\ 



- 15V 



/N 



P600-6 



J 500-5 

/N 

P500-5 



PTC301 
1 00 C 



R330 
1 02 



SI 00 
LM334 



P600-7 






J 600-7 



N/ 



+ 1 5 V 



+ 1 5 V 



\i/p500-6 
\/ 

J 500 - 6 



R1 58 
9 . 1 K 



Q 1 1 9 
2N4 1 25 



R 1 71 
953 

1 '/. 



Q 1 20 
2N41 25 



N1 01 A 
1 2 . 7K 



N1 01 B 
21 . 65K 



N1 01 C 
22. 2K 



N1 01 D 
22 . 2K 



N1 01 E 
21 . 65K 



N1 01 F 
1 2 . 7K 



4 



TP1 - 1 0 



R 1 28 
1 3K 



Cl 34 
0.022 



< 



R1 41 
1 50K 



Q1 06 
2N4 1 25 



-A 



Cl 1 2 
0 . 27 
1 00V 



Cl 1 4 
1 00 
35V 



Cl 1 5 — 
1 00 
35V 



Cl 1 6 
1 0 
50V 



Cl 1 7 
0 . 27 
1 00V 



Cl 35 

0 . 022 



R505 
51 0K 



R504 
51 0K 



R51 6 
1 M 



D 1 29 
1 N3070 



R 1 31 
1 3K 



R1 57 
1 . 3K 



R 1 1 5 
51 0K 






-O+VCCI 






1 09 
2961 



J600-5 



J 600 - 1 0 



- VuCI 



HIGH FREQUENCY FEEDBACK 



LOW FREQUENCY FEEDBACK 



J 500 - 1 2 



P6-3 ( 1 > 



PARALLEL 
S 4 



STEREO — O 
BRIDGE — O 



STEREO-MONO SWITCH { S4 ) 



S4A 



< 01 00 CULLEC I UH > - 



<0200 COLLECT OH 



Z03 

NOT 

USED 



E . C. N. ZONE REV 



95-227 



00N01 1 2 



DESCRIPTION 

CORRECT NOTE 9 ABOUT MAIN BOARD 

CHANGED R189.289 TO 3 . 3K . CHANGED 0108.125,208,225 TO 
C 7458-0. CHANGED U100.200 TO 101374-1. CHANGED U103. 
203 TO 101375-1 . 



DATE 



APPROVED 
DWN I CHK I CM 



08/30/95 LCD 



02/1 0/00 JAW 






OUTPUT BOARD 



PRE-DRIVER 



HIGH-SIDE NPN DRIVER AND OUTPUT 



+ VCC1 



4 



P500-7 



LOW-SIDE NPN DRIVER AND OUTPUT 



P500-7 



4 



P500-1 0 



X 



C308 
1 80PF 



C31 5 

NOT 

USED 



03 
2SC4793 

R324 
1 3K 



’QT L 



C304 
0 . 0047 



030 1 
2SC4029 



L 30 1 
470UH 



P300-4 



4 

< 4 

< 4 



P500-9 



P500-2 



P500-3 



P300-3 



R325 
2 . 2K 



R327 

390 



R326 

250 

HIGH 

SIDE 

BIAS 



C307 

0.001 



C306 

0.01 



< 4 

< 4 



P600-4 



P600-2 



P600-9 



X 



C309 

220PF 



R30 1 
1 00 



R302 
5 . 6 
0 . 50 W 



0302 Q30 3 



□ 304 



M Ha 



R337 22 



R338 22 

R339 V/N 22 - 



1 



Q31 8 
TIP47 



r D302 
1 N4004 



r D303 
1 N4004 



R303 
0 . 2 
5 W 



D31 5 
1 N4004 



1 



D305 

MR922 



R328 
1 3K 

Q31 9 
2SA 1 837 



R31 3 
68 



L 302 
470UH 



J 



D304 

N4004 



R340 



R34 1 






R3 42^^22 



R309 

22 



R31 0 
1 00 



R306 
0. 2 
5W 



R304 / R305 
0.2 > 0.2 
5 W > 5 W 



C31 6 
0 . 1 
250V 



C302 
0 . 1 
250V 



R332 > R333 > R334 
NOT > NOT > NOT 
USED \ USED S USED 



D307 

MR822 



R EAR PAN EL 
OUTPUT 

RED BLACK 

\/ 



L300 
2 . 5UH 



Q306 Q307 



c rX 



< 



<14 
4 

4 

> I > 



PB00-5 



P600-1 0 



C31 2 

NOT 

USED 



PRE-DRIVER 



C305 

0. 01 



C31 3 
0. 47 



0305 
2SA1 553 



HIGH-SIDE PNP DRIVER AND OUTPUT 



R30 8 
0 . 2 
5 W 



D31 6 
1 N4004 



Q308 



D306 

MRB22 



P500-1 2 



J6-3 ( 1 ) 



rfP 



C30 1 
0 . 047 



D308 

MRB22 



Q309 



0310 0311 



4 > 



J 500 - 7 



+ VCC1 



Cl 20 

0 . 1 



PRE-DRIVER 



R 1 46 
1 1 . 8K 

i y 



Q31 2 
2SC4029 



P500-B 



H i *t 



R32 1 
5 . 6 
0 . 50 W 



R349 22 



R350 22 



R351 22 



Q300 

TIP47 



Q313 Q314 



R320 
0. 2 
5 W 



P500-1 



P300-2 



P300-1 



P500-4 



P500-1 1 



4|> 
4 
4 
4 

4 1 > 
4 



J 500 - B 



? 



J 500 - 1 



Cl 50 

NOT USED 



J 500 - 4 



J 500 - 1 1 



<-NHN > 



P600-1 1 



4 



J 600 - 1 1 



< 4 FNF r- > 




C31 0 
0.001 



C31 1 
0.01 



R352 22 



R353 22 



R354 22 



0315 






R346 > R347 > R34B >R314 
NOT > NOT > NOT >2.7 
USED \ USED \ USED \ 2W 



T 



C303 
0 . 1 



R336 

1 

0 . 50 W 



R344 
2. 2K 



R345 

750 



R323 
_k/ 250 
^ LOW 
SIDE 
BIAS 



P600-3 



4 > 



J 600 -3 




Cl 61 
33PF 



<13133 LUL 

D 1 27 
1 SSI 43 



D 1 1 9 






Q1 21 
2N4 1 23 



R1 83 
47K 



Cl 52 
1 00PF 



LOW- SIDE ERROR AMP 



D1 24 



4 



R1 99 
1 0K IX 



R 1 98 
3 . 9K 



-0-1 5V 



D1 25 






R 1 97 

R1 95 10K ] ’ A 

47 






-0+1 5V 



Cl 57 
27PF 



L'HI FB > 



R1 59 
1 3K 



Cl 23 
470PF 



SEE NOTE 7 
( 1 ) 14 



U1 04D 
33079 




13(2) 



R1 55 
47K 



Cl 29 
4 7PF 



33K 



N1 02 



33K 



12(3) 



Cl 1 1 
0.001 



<+NPN 






R500 

300K 



HH 



< -PNP 






R50 1 
300K 



3 . 3K 



/ R502 
> 300K 



Cl 51 
0 . 01 



P600-8 



Q31 6 
2SA1 553 



P600-1 
N/C 



P600-5 



4 > 
4 > 



J 600-8 



J600-, ^ 

N/C 0 . 50 W 

R535 
1 = 



b 



□ 1 1 6 
PN4250 



4 > 



J 600-5 






R1 51 
1 1 . BK 
1 X 



-VI^CI 



Cl 62 
33PF 



Cl 24 
33PF 



+ VCC1 
0 



Cl 31 
1 2PF 



Cl 30 
1 2PF 



3. 56K 



33K 



Cl 60 <0194 COL 

100PF 



D1 20 






01 22 
2N4 1 25 



D1 26 
1 SSI 43 



R1 91 
47K 



R1 92 
47K 



PRE-DRIVER 



+ 1 5V o 



LOW-SIDE PNP DRIVER AND OUTPUT 



J 6 - 2 






P6-2 



PI 1 -1 



PI 1 -2 



PI 1 -3 






y 



U1 

7815 
VI _ VO 



P600-1 2 

\i/ 



600 - 1 2 



D4 

1 N4004 



, ci 

7nk2.2 
50V 



Z D1 

1 N4004 






r D2 

1 N4004 



+ 24 V 



t D3 


— 


Tl N4004 





U2 

C2 7915 

470 
35V 



D5 

1 N4004 



J 2 - 1 2 





D 


VI 


VO 



^ D6 
1 N4004 



-0+ 1 5 V 



J 2 - 3 



J 2 - 1 4 






7W 






FAULT CIRCUIT 



+ 1 5 V 



+ 1 5V 



TURN ON DELAY +15V 
AND Q 

FAULT OUTPUT 



R 1 54 
56 



D7 

1 N4004 



-0-1 5V 



CHI FB > 



R1 43 
470 



R 1 44 
470 



Q1 26 
2N4 1 25 



U1 01 
HI 1 C2 



R 1 45 
470 



< CHI FB 



<□133 COE~ 



TP1 -7 



R536 

47 

R537 
1 0K 

1 y 



D1 34 
1 N4004 



Q 1 35 
, MPSA43 



R54 4 
20K 



R53B 
1 0K 






< FHPNP1 > - 



R 1 60 
56 



Q1 27 
2N4 1 23 




R1 87 
3 . 3K 



El 00 
RED 



0-1 5V 



54 D 



<'aT3T"CUL 



R 1 0 

SEE NOTE 5 
<' J'2"-9 > s/v 



16 



1 X 



R545 
20K ■ 



D1 35 
1 N4004 



Q1 36 
MPSA93 



R1 63 
56 



R 1 64 
470 




TP4 



' R526 
• 1 0K 
. 1 X 

U1 02D 
LM339 

1 0 




X D121 
1 N970B 

“^^24V - 1 5 V 



1 1 




1 3 



DT33 'COL'~> 

3 

U100 BASE — > 
□103 BASE — > 



U134 LUL > 

Q1 34 
2N4 1 23 



-0-1 5V 



R508 

27K 



R1 93 
1 0K 
1 X 



J 2 -4 (5) 



4 



RSI ( RS2 ) 
TP1 -9 



< 



R507 

470 



D 1 28 



* 



- < CATHdDE DZ2B~> 



jV Q 1 

K 2N 



28 
2N4 1 25 



NOTES : 



+ 1 0V o- 



R1 66 
470 



15 



— 13 



CHANNEL 1 



R1 65 
470 



Cl 09 
1 00 
35V 



1 4 



<U20 1 EMI" 



S4B 



S4E 



< U1 02 EM11 I bH > 
<U203 COLLECTOR > — •— 



<□105 COLLECTOR > 

<'j/BiFr > — •— 



20 




R1 33 
270K 






£ 



R1 38 
6. 8K 



J 2-6 ( 7 ) 



Cl 32 

0.01 



R 1 30 
1 00K 



R1 42 
1 50K 



Z02 

NOT 

USED 



Z04 

NOT 

USED 



19 



18 



PIP ODEP 



<□202 EMITTER > 



15V 



15V 



-A 



U1 03 
2SC3381J 



R1 34 
20K 
0 . 50W 



R 1 37 
1 00 



R 1 35 
1 00 



■ < +PNP > 



< UZ0 4 H1N b 



S4C 



<□205 COLLECTOR > - 



17 



S4F 



Z01 Q 
NOT L - 1 
USED Q 



<□110 CULLbL I UP > 

<J 800-/ >- 



24 



R 1 36 
6 . 8K 



Cl 37 
470PF 



R4 

1 0. 5K IX 



1 1 



Z05 

NOT 

USED 



23 



22 



<CRV"FB~ 



12 



-PNP > 



<□210 COLLECTOR 



21 



LAST USED 


OBSOLETED 


Cl 62 


125-128.142,158 


C3 1 6 


300. 31 4 


D1 35 


1 02-107, 116-118 


D31 2 


300, 309-312 


El 01 




L302 




N1 02 


1 00 


PTC301 


300 


Q1 36 




0319 




R1 99 


R1 78 


R354 




R538 




U1 04 





R 1 73 
56 



< Q 1 

U 2N 



29 
2N4 1 23 



KIA 1 1 — < 1 



2N4 1 25 



R1 89 
3 . 3K 



-A 



-10V o 



R1 B 
43K 



+ 10VO- 



DC/LF PROTECT 



15V 



A0 1 \ 

( A02 ) / 



J 2 - 1 (15) 



R 1 1 4 
1 . 5K 



UNUSED ELEMENTS 



U1 02C 
LM339 



< CHI FB 



R1 84 
4 70K 



R1 86 
2 . 7M 



Cl 1 9 
0.47 



4 



TP 1 -3 



Cl 07 
0 . 33 
63V 



-10V O- 




U1 02B 
LM339 
1 



1. ALL RESISTORS ARE IN OHMS, 1/4W, 5X UNLESS OTHERWISE SPECIFIED. 

2. ALL CAPACITORS ARE IN MICROFARADS UNLESS OTHERWISE SPECIFIED. 

3. ALL DIODES ARE 1N414B UNLESS OTHERWISE SPECIFIED. 

4. ON J 500 AND J 700 THE STRIPED WIRE GOES TO PIN 12 OF THE BOARD 
AND THE PIN NUMBERS MOLDED ON THE CABLE SOCKET ARE REVERSED 
FROM THE PIN NUMBERS ON THE BOARD AND THE SCHEMATIC. 

5. STANDARD UNIT HAS R10 OPEN. INSTALL JUMPER IN R1 0 TO DISABLE 
CHANNEL 2 SIGNAL INDICATOR LIGHT IN PARALLEL MONO MODE. 

6. CHANNEL 2 PRE-DRIVER BASES LOOP THROUGH STEREO-MONO SWITCH S4, 
SECTIONS E AND F. 

7. CHANNEL 1 SHOWN. FOR CHANNEL 2 ADD 100 TO REFERENCE DESIGNATORS. 

(EXAMPLE : CHANNEL 1 R101 WOULD BE CHANNEL 2 R201. ) 

CONNECTOR AND IC PIN NUMBERS FOR CHANNEL 2 ARE SHOWN IN 
PARENTHESIS WHEN THEY DIFFER FROM CHANNEL 1. 

EXCEPTIONS ARE CHAN 1 J500 CORRESPONDS TO CHAN 2 J700, AND 
CHAN 1 J 600 CORRESPONDS TO CHAN 2 J800. 



8 . +VCC, -VCC 
9 



70V NO LOAD 



MODULE DOCUMENTS AND P.C. BOARDS FOR THIS SCHEMATIC 
ARE AS FOLLOWS: 



MAIN 

OUTPUT 



Q43371-6 AND DBB25-0 OR D8920-7 
Q43369-0 AND P10423-5 



OFF BOARD 



COMMON 



LAST USED 


OBSOLETED 


C7 


3,5,6 


D7 




R1 9 


2,3,5.5,9,11-18 


S4 


1 


U2 





AMP IDENTIFYING RESISTOR 




4 



PI 1 -5 



R1 9 
2 . 7 
0 . 50 W 



U1 02 A 

|1 LM339 

2 



15V 



D 



C 



B 



DWN 



KLW 



03-07-95 






R1 1 ( R1 2 ) 



4 

4 



CHK 



TLB 



06/05/95 



TP1 -2 



TP 1 -4 



crousn 

INTERNATIONAL , INC. 



1718 W. MISHAWAKA RD . 
ELKHART IN, 46517 
PHONE (219 >294-8000 
WWW. CROWN I NTL . COM 



A 



DISTRIBUTION 



CM 



TITLE 



PE 



RS 



06/05/95 



UNCONTROLLED 

UNLESS OTHERWISE MARKED IN RED INK BY CM AS A 
CONTROLLED COPY, COPIES OF THESE DOCUMENTS 
INCLUDING ASSOCIATED ELECTRONIC REPRODUCTIONS 
ARE FOR REFERENCE ONLY. 



FILENAME 

J 067 4 -2_B . SCM 



EE 



J W 



06/05/95 



5 CH , RE F 1 MAIN/OUTPUT 



THESE DRAWINGS AND SPECIFICATIONS ARE THE 
PROPERTY OF CROWN INTERNATIONAL, INC. AND 
SHALL NOT BE REPRODUCED. COPIED. OR USED 
AS THE BASIS FOR THE MANUFACTURE OR SALE 
OF APPARATUS OR DEVICES WITHOUT PERMISSION. 



TOLERANCE UNLESS 
[OTHERWISE 5PECIF IED | 

.00 - ± . 02 " 

.000 » ±. 010 " 
DRILLS - ±.003" 

IDO NOT SCALE DRAWING 



DWG NO. 



J 0674 -2 



SCALE 



NONE 



PROJ NO. 



MD332S0 



SHEET 



1 OF 2 



8 



7 



4 



3 



2 






























8 



7 



4 



3 



2 



D 



C 



B 



A 




UNCONTROLLED 

UNLESS OTHERWISE MARKED IN RED INK BY CM AS A 
CONTROLLED COPY. COPIES OF THESE DOCUMENTS 
INCLUDING ASSOCIATED ELECTRONIC REPRODUCTIONS 
ARE FOR REFERENCE ONLY. 



THESE DRAWING5 AND SPECIFICATIONS ARE THE 
PROPERTY OF CROWN INTERNATIONAL. INC. AND 
SHALL NOT BE REPRODUCED. COPIED, OR USED 
AS THE BASIS FOR THE MANUFACTURE OR SALE 
OF APPARATUS OR DEVICES WITHOUT PERMISSION. 



SIZE 

D 


DWG NO. 

J 0674-2 


REV 

B 


| SCALE NONE 


PRO J NO. MD332S0 


SHEET 2 OF 2 



D 



C 



B 



A 



8 



7 



4 



3 



2 































8 



BALANCED TO UNBALANCED INPUT STAGE 



C138 
47 pF 



GAIN STAGE 



E.C.N. | ZONE | REV | DESCRIPTION 

95-227 | | (A) I CORRECT NOTE 9 ABOUT MAIN BOARD 

REVISED NOTE 9 MODULE AND BOARD 
REVISION LEVELS, 



DATE 
08/30/95 LCD 
05/01/96 TLM 



CK I ME 



PE 



JW 



H 



CHI- 



CHI- 



PI— 2 (4) 









Pl-1 (5) 






J100 

CH 1 INPUT 



R514 

24 

5W 



SEE NOTE 7 

C133 
27 pF 



+ 15V C1 0 3 

q 0.022 



C 139 
47pF 






-\AAA 



U104A 

33079 

.1131 g- 

U2) 3 



a C 1 0 4 

i 0.022 



P101-3 



>:> 



J101-3 



P101-4 



SHIELD 



> 



NC 



•15V 



R51 1 
4.99K 
IX 



R512 
200 
C . M . R 



R513 

4.99K 

IX 



R112 
49. 9K 
IX 



R100 

NOT 

USED 



_FRONI _ PANEL, 

5K LIN 
LEVEL 



J101-2j^ 

/N 

P101-2 



LAST VOLTAGE AMP 



J101-1 



<K 



P1 01-1 

R176 
11 . 8K 
IX 



OUTPUT BOARD 



H 



PRE-DRIVER 



HIGH-SIDE NPN DRIVER AND OUTPUT 



+VCC1 



R108 

820 



-15V 



< 



J2-8 (13) 
BGS 1 



R175 
4. 87K 
IX 



R117 

47K 



C 159 
0.01 
100V 






S2 

GROUND 

LIFT 



(S2A > 



P 1 — 3 



> 



HIGH-SIDE ERROR AMP 



F 



C100 

100 

35V 



RlO 1 
1 . 02K 
IX 



+ 15V 
9 



ls3c : >- 



[S3A ~> - 



<S3B~ 



R17 4 
11 . 8K 
IX 



C 1 44 
100 
35V 



m. 

( 10) 5 




“ U104B 

33079 
SEE NOTE 7 



ill 



R515 
1 . 8K 



-*o 



S3 

GAIN 



-15V 



J2-2 (9) 
ESI (ES2) 

V 



TP1-1 

( 1 ) 






SEE NOTE 7 
(5) 10 



D 1 08 D 122 



I I 



C101 
47 pF 



R194 

20K 

IX 



(6) 9 




U104C 

33079 



8 (21 



C 153 
0 . 1 



C 1 46 
47pF 



R102 / 
510 / 



H— 

<1 Ql: 



R113 
4. 87K 
IX 



C 1 40 
12pF 



C 1 4 1 
12pF 



R106 
11 . 8K 
IX 



R104 
2 . 67 K 
IX 



VOLTAGE TRANSLATOR STAGE 
<Q100 BASE > - 



R107 

68K 



R105 

2.67K 

IX 



R 1 1 0 
68K 



C 1 05 
27pF 



C 1 06 
27 pF 



0113 I 
2N4125 



Rill 
11 . 8K 
IX 



-15V 



R503 

47 

0.50W 



ODEP 



C136 

470pF 



1SS143 



r- CQlOO COLLECTOR > 



R169 

100K 



Q100 

2961 



R16 1 
47 



R172 

100K 



D115 



* 



1SS143 



Q 1 03 
2N4125 



D 1 12 



D 1 13 



<0102 EMITTER 






l— < Q 103 BASE > 



R180 

470 



C 1 47 

NOT 

USED 



C108 

27pF 



C 1 1 8 
27pF 






D130 



D131 



D 123 

NOT 

USED 



C 1 43 
47 OpF 



J500-7 



J500-10 



W Ql 

Kmp 



05 
MPSW92 




4 



P500-7 



P500-10 



LOW-SIDE NPN DRIVER AND OUTPUT 



P500-7 



- < Q105 COLLECT OR "> 



SEE NOTE 6 
J500-9 



X 



* 



C308 

180pF 



C315 

lOOpF 



C30 4 
0 . 0047 



Q301 

2SC2837 






R324 

13K 



L30 1 
47 OuH 



R300 

68 



P300 



< FPNPN 1 > 



J500-2 



R181 
4. 87K 
IX 



C 1 49 

0.001 



Ci Q108 
MTS105 



J500-3 



Q107 

PN4250A 



R119 
1 .21K 
IX 



R120 

681 

IX 



R118 

681 

IX 



R523 

NOT 

USED 



+VCC1 



< 
<:< 



P500-2 



P500-3 



Q125 

NOT 

USED 



R519 
1 .21K 
IX 



R520 

NOT 

USED 



R524 

NOT 

USED 



R525 

NOT 

USED 



R52 1 

NOT 

USED 



R522 

NOT 

USED 



— 4 



P30 0 



“ 3 <- 



R325 
2 . 2K 



R327 

390 



R326 

250 

HIGH 

SIDE 

BIAS 



R329 

51 



C307 

0.001 



C306 

0.01 



R30 1 
100 



i 0302 Q303 



Q304 



U Ha 



R302 
5 . 6 
0 . 50W 



R337 22 



R338 22 



R339 22 



1 



D315 

1N4004 



>!> 



J500-7 



C316 
0 . 1 
250V 



C302 
0 . 1 
250V 



+VCC1 



C120 
0 . 1 



PRE-DRIVER 



+ 15V 
9 



R332 

NOT 

USED 



k D305 
1N5402 



Q318 
TIP 47 



r D302 
1N4004 



D303 

1N4004 



D304 

1N4004 



R303 

0.2 

5W 



R30 4 
0.2 
5W 



R305 

0.2 

5W 



L300 
2 . 5uH 



R333 

NOT 

USED 



D307 

1N5402 



REAR .PANEL _ 
OUTPUT 

RED BLACK 

V \/ 



C30 1 
0 . 047 



R334 

NOT 

USED 



R146 
11 .8K 
IX 

Ql 15 
MPS8097 



C122 

33pF 



Q312 

2SC2837 



P500-8 



J500-8 



0309 I 0310 I Q311 I 
I 



^1 — I — I ^ 






T 

1 R32 1 
I 5.6 
JO .50W 



P500-1 



P300-2 



P300-1 



7* ! 



C 16 1 
33pF 



U500-1 



C150 

OPEN 



R349 22 

R350 22 



R35 1 22 



P500-4 



P500- 



R318 

0.2 

5W 



R316 

0.2 

5W 



P600-1 



R335 

1 

0.50W 



> 

>:> 

| y?°°z ^EEE> 



J500-4 



J500— 1 %. . 

— < —NPN > 



Q300 
TIP 47 



R306 

0.2 

5W 



R307 

0.2 

5W 



R30 8 
0.2 
5W 



R315 

0.2 

5W 



R320 

0.2 

5W 




C310 

0.001 



C311 

NOT 

USED 



-VCC1 



J600-4 



< FPPNP1 > - 



DUO 



J600-2 






J600-9 



xr\ ! 4 

ir< ! 

4 



Dill 

NOT 

USED 



R139 

820 



+VCC1 



f<±NPN> 



C156 
0 . 1 



D 



R122 
27 OK 



R123 
20K 
0 . SOW 




W 



R125 

100 



R126 

100 



+VCC1 

9 



C155 
0 . 1 






R127 

6.8K 



- < —NPN > 



C154 
0 . 1 
250V 



+ 15 V 



+ 15V 

9 



U100 

UPA75 



R156 
1 . 3K 



-VCC1 



R129 

100K 



R141 

150K 



- « 




Ql 17 






, [ 


/ R 152 2961 




f 



11 .8K 
IX 



Ql 18 
2961 



R168 

953 

IX 



C 



J600-6 

/\ 

/N 

P600-6 



PTC301 
100 C 



P600-7 

M/ 



•15V 



•15V 






TP 1—5 
(5) 



J500-5 

/\ 

/N 

P500-5 



N 1 0 1 



N101A 
18. 7K 



N101B 
14. 7K 



N101C 
23 .7K 



R330 

102 



S100 

LM334 



N101D 
23 . 7K 



V" 



+ 15V 



+ 15V 



J600-7 



' N U P500-6 

N/ 

J500-6 



N101E 
14. 7K 



B 



R158 
9 . IK 



Ql 19 
2N4125 



R17 1 

953 

IX 



Q120 

2N4125 



N101F 
18. 7K 






TP1-10 

( 10 ) 



R128 

13K 



C134 
0 . 022 



Q 1 06 
2N4125 



•15V 



Cl 12 
0 . 18 
63V 



C 1 1 4 
100 
35V 



Cl 15 
100 
35V 



C 1 1 6 

6.8 

50V 



C 1 17 
0 . 18 
63V 



C135 
0 . 022 



+ 15V 
9 



+ 15V 
9 




A 



R505 

510K 



R50 4 
51 OK 



R516 

1M 



D129 

1N3070 



R131 

13K 



R157 
1 . 3K 



R115 

510K 



M 



— O+VCCl 



Q109 

2961 



D 132 



D133 



- CQ110 COLLECTOR 



Ql 1 1 
MPSW42 

QUO 
MPSW42 

R518 
110 




C 1 48 
470pF 



R140 

110 



HIGH FREQUENCY FEEDBACK 



LOW FREQUENCY FEEDBACK 



-VCC1 



U600-5 



J600-10 



J500-12 



P6-3 (1) 



^ 

<;< 

^ ^ 



P600-4 



P600-2 



P600-9 



C309 

220pF 



P600-5 



P600-10I 



R328 

13K 



Q319 
I2SA1837 



R313 

68 

N/V 

L302 

470UH 



R340 22 

R341 22 

R342 22 



R352 22 



R353 22 



R336 

1 

0 . 50W 



R344 
2 . 2K 



R345 

750 



R323 

250 

LOW 

SIDE 

BIAS 



R309 

22 



R310 | 
100 



IQ306 Q307 



D316 

1N4004 



Q308 



R354 22 



D308 

1N5402 



< rX 



C312 

NOT 

USED 



PRE-DRIVER 



C305 

0.01 



C313 

0.47 



Q305 

2SA1186 



HIGH-SIDE PNP DRIVER AND OUTPUT 



Q313 Q314 Q315 

s-i 5- 



R346 

NOT 

USED 



R347 

NOT 

USED 



R348 

NOT 

USED 



R314 

2.7 

2W 



C303 
0 . 1 



R322 

22 



Q316 

2SA1186 



P600-3 



P600-8 



P600-1 
N/C 



> 



> 



J600-3 



-VCC1 



< Q 133 COL 

D127 

1SS143 



D119 






Q121 

2N4123 



C152 

lOOpF 



R183 
47 K 



R185 

47K 



LOW-SIDE ERROR AMP 

Q 1 1 4 
2N4123 



R199 
10K IX 



R198 
9K 



D125 






Q123 

2N4125 



R197 

R195 10K IX 
47 



R 196 
3.9K 



C 157 
27pF 



R159 

13K 



C123 
47 OpF 






SEE NOTE 7 
(1) 14 



. 13 . 12 ) 



-O— 15V 



r— < CHI FB > 



-0+1 5 V 



R155 
47K r 



33K 



N 102 



33K 



12 O) 



cm 

o.ooi 



< +NPN 



X. 



H H 



< -PNP 



XI 



R50 1 
300K 



< R502 
/ 300K 



C 15 1 

0.01 



>i> 

>i> 



J600-8 



J600-1 
N/C 



R149 
100 
0 .50W 

R535 
1 



5 



Q 1 16 
PN4250A 



R150 

2K 

IX 

kvcci 
? 



+VCC1 

9 



C 13 1 
12pF 



C130 

12pF 



3.56K 



33K 



F 



C121 
0 . 1 



R151 
11 . 8K 
IX 



P500-12 



U6-3 (1) 



-VCC1 



LOW-SIDE PNP DRIVER AND OUTPUT 



P600-5 



U6-2 



>:> 



■*( ! <7 



J600-5 - 



-15V 



C 160 < Q134 COL 

lOOpF 

D120 



* 



R191 
47 K 



C162 

33pF 



C124 

33pF 



Q122 

2N4125 

D 126 
1SS143 



-VCC1 



PRE-DRIVER 



+ 15V O 



P6-2 



Q133 

2N4125 






Pll-1 









PI 1—2 



PI 1 — 3 






> 



J2-15 



U1 

7815 



D4 

1N4004 



Z. D 1 

1N4004 






L D2 
1N4004 



+24V 



D5 

1N4004 



J2-12 



VI c 
£ 


, VO 

3 

) 




2 


U2 


n 


7915 




I 


3 


VI 


5 vo 



Wk. D3 


_ 


J1N4004 





k D6 
1N4004 



-0+15V 



J600-12 



J2-3 



J2-14 



-24V 






FAULT CIRCUIT 



+ 15V 



TURN ON DELAY +15V 
AND 9 

FAULT OUTPUT 



TP1-8 < 

( 8 ) \ 

+ FAULT SENSE 



R 1 43 
470 



Q126 

2N4125 



U101 

H11C2 



-O— 15V 



R144 

470 



PARALLEL 

S4 



STEREO — O 
BRIDGE — O 



< CHI FB 



< Q 133 COL 



D7 

IN 40 0 4 



> R145 


^ C1 ° B 1 J 


> 470 ^ 


^ ioo . 25 


c 


35V 1 




2. 1 






R536 

47 



R537 

10K 



D 134 
1N4004 



Q 135 
■MPSA43 



R544 

20K 



STEREO-MONO SWITCH (S4) 



R538 

10K 



- FAULT SENSE 



< FPPNP1 > - 



R160 

56 






127 

2N4123 



N/C 



3J 



-O— 15V 



D 135 
1N4004 



+ 15V 
9 



S4A 



S4D 



< Q134 COL~ 



Q 136 
MPSA93 



R164 

470 




□ 

P 



TP4 



R506 
1 .5K 



C110 

2.2 

50V 



-15V 



R526 

10K 

IX 

U102D 

LM339 

10 




D121 
1N970B 
24V -15V 



11 




13 



R508 

27K 



Q 133 COL~> 



Q100 BASE~~> 

Q103 BASE *> 
4 

Q134 COL~> 



D 



O— 15V 



R193 

10K 

IX 



J2-4 (5) 
RSI (RS2) 



< 



* 



TP 1—9 
(9) 



D128 



* 



- < CATHODE D228 > 



C 



j* Ql 

K 2N 



28 
2N4125 



< Q 1 00 COLLECTOR *> - 



RIO 

SEE NOTE 5 
< J2— 9 > 'V'S/* 



16 



< Q200 COLLECTOR *> - 



Z03 

NOT 

USED 



15 



14 



13 



< Q20 1 EMITTER 



S4B 



R545 

20K 



+ 10V O- 



R166 

470 



S4E 



< Q102 EMITTER > - 
< Q203 COLLECTOR > —♦ — 



< Q 1 05 COLLECTOR > — — 
< J7 00-7 > J 



U2-6 (7) 






-A 



R138 
6. 8K 



< 



PIP ODEP 



R130 

100K 



R 1 42 
150K 



Z02 

NOT 

USED 



Z04 

NOT 

USED 



18 



.17 



C132 

0.01 



< Q202 EMITTER > - 



■15V -15V 



4 5 



-15V 



U103 

UPA76 



R134 
20K 
0 .50W 



R137 

100 



R 135 
100 



<+PNP > 



< U20 4 PIN 5 



S4C 



< Q205 COLLECT OR *> - 



S4F 



< Ql 10 COLLECTOR *> ■ 



24 



ZO: 

NOT 
USED Q 



-VCC1 



R136 
6 . 8K 

C 137 
47 OpF 



R4 

10. 5K IX 



111 



<0800-7 > 

Z05 

NOT 

USED 



23 



22 



<CH1 F ; 



121 



f- <-PNP > 



< Q210 COLLECTORO - 



21 



CHANNEL 1 



R165 

470 



C 109 
100 
35V 



NOTES 



LAST USED 


OBSOLETED 


C 1 62 


125-128, 142, 158 


C316 


300, 314 


D 135 


102-107, 116-118 


D312 


300, 309-312 


El 0 1 




L302 




N 1 02 


100 


PTC301 


300 


Q136 




Q319 




R199 


R178 


R354 




R543 




U104 





Q129 

2N4123 



Q130 

2N4125 



L. 



•10V O- 



R18 

43K 



+ 10VO- 



DC/LF PROTECT 



-15V 



AO 

(A02) 



l> 



02-1 (16) 



R114 
1 .5K 



< CHI FB 



R184 
47 OK 



XX 
I 



R186 

2.7M 



C107 
0 .33 
63V 



R189 

27K 



■15V 

U102B 
LM339 
1 



ALL RESISTORS ARE IN OHMS. 1/4W, 5X UNLESS OTHERWISE SPECIFIED. 
ALL CAPACITORS ARE IN MICROFARADS UNLESS OTHERWISE SPECIFIED. 

ALL DIODES ARE 1N4148 UNLESS OTHERWISE SPECIFIED. 

ON 0500 AND 0700 THE STRIPED WIRE GOES TO PIN 12 OF THE BOARD 
AND THE PIN NUMBERS MOLDED ON THE CABLE SOCKET ARE REVERSED 
FROM THE PIN NUMBERS ON THE BOARD AND THE SCHEMATIC. 

STANDARD UNIT HAS RIO OPEN. INSTALL OUMPER IN RIO TO DISABLE 
CHANNEL 2 SIGNAL INDICATOR LIGHT IN PARALLEL MONO MODE. 

CHANNEL 2 PRE-DRIVER BASES LOOP THROUGH STEREO-MONO SWITCH S4. 
SECTIONS E AND F. 

CHANNEL 1 SHOWN. FOR CHANNEL 2 ADD 100 TO REFERENCE DESIGNATORS. 
(EXAMPLE : CHANNEL 1 R101 WOULD BE CHANNEL 2 R201.) 

CONNECTOR AND IC PIN NUMBERS FOR CHANNEL 2 ARE SHOWN IN 
PARENTHESIS WHEN THEY DIFFER FROM CHANNEL 1 . 

EXCEPTIONS ARE CHAN 1 J500 CORRESPONDS TO CHAN 2 U700, AND 
CHAN 1 U600 CORRESPONDS TO CHAN 2 U800 . 

+VCC, -VCC - 70V NO LOAD 

MODULE DOCUMENTS AND P.C. BOARDS FOR THIS SCHEMATIC 
ARE AS FOLLOWS: 

MAIN Q43388— 0 REV . B AND D8920-7 

OUTPUT ... Q43389— 8 REV . B AND P10423-5 REV C. 



B 



OFF BOARD 

I I 

| Ull-5 



rfi 



<x 



P 1 1—5 



R19 
2.7 
0 .50W 



•10V O- 



U102A 

LM339 



LAST USED 


OBSOLETED 


C7 


3. 5. 6 


D7 




R19 


2, 3. 5, 6. 9. 13-16 


S4 


1 


U2 





AMP IDENTIFYING RESISTOR 
Rll (R12) 






UNUSED ELEMENTS 

U102C 

LM339 






-15V 



8 



7 



T 



PRINTS TO | 


G 

























CROWN INTERNATIONAL, INC. 

1718 WEST MISHAWAKA ROAD ELKHART, IN. 46517 PHONE (219) 294-8000 


SCHEM, REF 


2 MAIN/OUTPUT 




DRAWN 


KLW 


11-04-94 


APPROVED BY : 


DO NOT SCALE PRINT 


CHECKED 


TLB 


06/05/95 


ME 






SUPERSEDES J0652-8 REV . A 


SCALE 


NONE 


EE 


UW 


06/05/95 


E.C.N. EAT #96—164 


PROU # 


D332 


PE 


RS 


06/05/95 


C.P.N. SHEET 1 OF 2 


REV 

/TT\ 


| NEXT ASSEMBLY 


JO 652 — 8 





A 



1 





































10 



8 



7 



BALANCED TO UNBALANCED INPUT STAGE 



C238 

47pF 



FRONT PANEL 



GAIN STAGE 



CH2 



CH2+ 









P201-3 



Pl-5 



> 



J201-3 



J20 



1-1 



P201- 



LAST VOLTAGE AMP 



H 



P201- 



SHIELD 



NC 






J200 

CH 2 INPUT 



C239 

47pF 






- < S2A 



12 




R612 
200 
C . M . R . 



R613 — 

4.99K 
IX 



R212 
49 . 9K 
IX 



R200 

NOT 

USED 



J 201 - 2 j^ 

/N 

P201-2 



R27 6 
11 . 8 K 
IX 



-15V 



< 



R217 
47 K 



C259 

0.01 

100V 



GROUND 

LIFT 



R275 
4. 87K 
IX 



IS3B ^ 
IS3C > - 



R277 
13 . 3K 
IX 



R27 4 
11 . 8 K 
IX 



GAIN 



C245 

47pF 



C244 

100 

35V 



* 



R208 

820 



-iP 



10 




D230 



D231 



C243 

470pF 



J700-7 



J700-10 



P700-7 



U204C 

33079 



R615 
1 . 8 K 



(3205 

MPSW92 



*— < S3A 






D223 

NOT 

USED 




4 



P700-10 



PRE-DRIVER 



C415 

lOOpF 



HIGH-SIDE NPN DRIVER AND OUTPUT 



C40 4 
0 . 0047 



<3401 

2SC2837 



- CQ205 COLLECT OR 



-15V 



D209 



G 



C200 

100 

35V 



HIGH-SIDE ERROR AMP 



R20 1 
1 . 02K 
IX 



F 



TP2-1 



U20 4 PIN 5 > 



<7 



D208 D222 



I I 



C20 1 
47 pF 



R294 

20K 

IX 



<J 2 — 9 > 

U204B 
33079 







C253 
0 . 1 



C246 
47 pF 



R279 
1 . 3K 



R206 
11 . 8 K 
IX 



VOLTAGE TRANSLATOR STAGE 

r— < Q200 BASE > 



C240 

12pF 



C241 

12pF 



R20 4 

2.67K 

IX 



D21 4 



R207 

68 K 



C205 

27pF 



C206 

27pF 



R210 

68 K 



Q 212 

2N4125 



Q213 

2N4125 






-15V 



R603 

47 

0 .50W 






1SS143 



| <Q200 COLLECTOR *> 

<Q201 EMITTERS 



4 



SEE NOTE 6 
J700-9 



< U700-7 



< FPNPN2 > - 



J700-2 



J700-3 



R272 

100K 



D215 



1SS143 



Q200 

2961 



R26 1 
47 



R262 

47 



Q203 

2N4125 



C249 

0.001 



rl Q208 
MTS 1 05 



D212 



Q202 

MPSW42 



D213 



<Q202 EMITTER'> -^ 
k Q203 COLLECTOR !> 



<Q203 BASE > 



R280 

470 



Q207 

PN4250A 



R219 
1 . 21K 
IX 



R220 

681 

IX 



R218 

681 

IX 



R619 
1 . 21K 
IX 



R623 

NOT 

USED 



+VCC2 



<!< 



C408 

180pF 



P700-9 



P700-2 



P700-3 



Q417 

2SC4793 

R424 

13K 



L 



L40 1 
470UH 



R40 0 
68 



P400 



Q225 

NOT 

USED 



<3224 

NOT 

USED 



R620 

NOT 

USED 



R624 

NOT 

USED 



R625 

NOT 

USED 



R621 

NOT 

USED 



R622 

NOT 

USED 



P400 



R429 

51 



R425 
2 . 2 K 



R427 

390 



R426 

250 

HIGH 

SIDE 

BIAS 



-4 <1 

“ 3 <7 



R40 1 
100 




0 U_TP UT _ BO ARD. 

+VCC2 

t 



LOW-SIDE NPN DRIVER AND OUTPUT 



+VCC2 



R402 
5 . 6 
0 . 50 W 



R437 22 



R438 22 

R439 22 



C407 

0.001 



1 



D415 

1N4004 



t D405 
1N5402 



C406 

0.01 



Q418 

TIP47 



D401 

1N4004 



1 D402 
1N4004 



L D403 
1N4004 



R403 
0 . 2 
5W 



R405 

0.2 

5W 



-VCC2 



J800-4 



C208 

27pF 



k FPPNP2 > - 



J800-2 



iF j 



C218 

27pF 



D210 






J800-9 
< Q210 C0LL£CT0~R~T > 



D211 

NOT 

USED 



Q210 

MPSW42 



Q21 1 
MPSW42 



R239 

820 



D232 



D233 



C248 
47 OpF 



R240 

110 




R618 

110 



U800-5 



ODEP 



C236 

470pF 



T 



D 



C256 
0 . 1 



Hhi_ 



R222 

270K 



'K -^npn > 



HIGH FREQUENCY FEEDBACK 



LOW FREQUENCY FEEDBACK 



-VCC2 



J800-10 



J700-12 



P 6 - 



<k 

<|< 

1 \ i v 



P800-4 



P800-2 



P800-9 



C409 

220pF 



P800-5 



P800-10I 



R428 

13K 



Q419 
I2SA1837 



R413 

68 



L402 
47 OuH 



T 



D40 4 
1N4004 



R440 22 



R44 1 22 

R442 22 



R409 

22 



R410 | 
100 



IQ406 



R406 

0.2 

5W 



R407 / R408 

0.2 / 0 .2 



Q407 



5W 



£ rX 



X 



C412 | 

NOT 

USEDl 



PRE-DRIVER 



C405 

0.01 



C413 

0.47 



<3405 

2SA1186 



HIGH-SIDE PNP DRIVER AND OUTPUT 



5W 






0408 




k D406 
1N5402 



P700-12 



J6-1 



+VCC2 



R223 
20K 
0 . 50W 



+VCC2 

Q 



7 



R226 

100 



C255 
0 . 1 



U200 

UPA75 






C254 
0 . 1 
250V 



+ 15V 
Q 



+ 15V 
O 



- C-NPN > 



R256 
1 . 3K 



-VCC2 



R229 

100K 



R228 

13K 



-15V 





f 


Q217 


7Z 


\ 


? R252 2961 *•( 


r 



11 . 8 K 
IX 



Q218 

2961 



R268 

953 

IX 



C 



J800-6 

/\ 

/N 

P800-6 



PTC401 
100 C 



P800-7 

\J/ 



•15V 



-15V 






TP2-5 



J700-5 

/\ 

/N 

P700-5 



N20 1 



N201A 
18. 7K 



R430 

102 



N201B 
14. 7K 



N201C 
23. 7K 



S200 

LM334 



N201D 
23. 7K 



NX 



+ 15V 



+ 15V 



J800-7 



X 'l // P700-6 
\/ 

J700-6 



N201E 

14.7K 



B 



R258 
9 . IK 



Q219 

2N4125 



R605 

510K 



R27 1 

953 

IX 



<3220 

2N4125 



N201F 
18. 7K 






TP2-10 



R241 

150K 



Q206 

2N4125 



-15V 



C212 
0 . 18 
63V 

C213 

6.8 

50V 



C214 

100 

35V 



PIP INTERCONNECT BOARD 



22 PIN EDGE 
CONNECTOR 


CH1 + 


1 


CHI- 


2 


GND 


3 


CH2 + 


4 


CH2— 


5 


GND 


6 


-24V 


7 


BGS2 


8 


GND 


9 


A02 


10 


+24V 


11 


AO 1 


12 


ESI 


13 


GND 


14 


RSI 


15 


RS2 


16 


ODEP 1 


17 


0DEP2 


18 


BGS 1 


19 


+VCC2 


20 


+VCC1 


21 


ES2 


22 



5 PIN 


WIRE 


CABLE 


OR CONNECTOR 


BLACK 


WIRE 


CH1 + 


BLACK 


WIRE 


RED WIRE 


CHI- 


RED WIRE 


BARE 


WIRE 


GND 


BARE 


WIRE 


GREEN 


WIRE 


CH2+ 


GREEN 


WIRE 


WHITE 


WIRE 


CHE- 


WHITE 


WIRE 



16 PIN DIP 
CONNECTOR 



ODD COLOR WIRE 
16 



A02 
AO 1 



15 



+24V 
-ESI 

- GND 14 

- GND 



BGS2 — 13 

-RSI 

12 



24V 

5 RS2 ■ 



+VCC2 — 11 
ODEP 1 



+VCC1 — 10 
0DEP2 

- ES2 9 

- BGS1 



x 



PI 


1 


CH1 + 


2 


CHI- 


3 


GND 


4 


CH2— 


5 


CH2+ 









C215 -= 
100 
35V 



C216 

6.8 

50V 



C217 
0 . 18 
63V 



C235 
0 . 022 



R616 

1M 



D229 

1N3070 



R23 1 
13K 



+ 15V 
Q 



R232 
100K 
+ODEP 



R233 
27 OK 





R257 
1 .3K 



R215 

510K 






-0+VCC2 



(3209 

2961 



J2-7 



A 






R238 
6 . 8 K 



X 



PIP ODEP 



R230 

100K 



R242 

150K 



DISPLAY BOARD 



J3 



ODD COLOR WIRE 
1 - 



A02 
AO 1 



3 +24V 

ESI 4 

5 GND 

GND 6 

7 BGS2 

RSI 8 

9 24V 

RS2 10 



• 12 



11 — +VCC2 
ODEP 1 

13 — +VCC1 

0DEP2 — 14 

15 ES2 

BGS1 — 16 



CONTROL BOARD 



U5 



ODD COLOR WIRE 
16 



A02 

1 AO 1 

+24V — 15 

2 ESI 

GND 14 

3 GND 

BGS2 13 

4 R S 1 



-24V 

-RS2 



12 



11 



+VCC2 

6 0DEP1 

+VCC1 — 10 

7 0DEP2 

ES2 9 

8 BGS1 



J 2 



ODD COLOR WIRE 
16 



- A02 - 

- A01 
-+24V - 
-ESI 

- GND - 

- GND 
-BGS2 - 
-RSI 

- 2 4V - 

- RS2 
+VCC2 
ODEP 1 
+VCC1 
0DEP2 

- ES2 - 

- BGS1 



MAIN 


BOARD 






J500 (J700) 




LOW SIDE BIAS 


1 




+ FAULT 


SENSE 


2 




CURRENT LIMIT 


SENSE 


3 




+NPN 


SENSE 


4 






-ODEP 


5 






+ 0DEP 


6 






+VCC 


7 




(500) CHI + LS 


DRIVE 


8 




(700) CH2 + LS 


DRIVE 








+LVA 


9 






+VCC 


10 




-NPN 


SENSE 


11 


(500) 


CHI HI FREQ FEEDBACK 


12 


(700) 


CH2 HI FREQ FEEDBACK 





Pll 


1 


+24V 


2 


GND 


3 


-24V 


4 


ENABLE 


5 


GND 



J600 (J800) 




OPEN 


1 


- FAULT 


SENSE 


2 


-PNP 


SENSE 


3 


- CURRENT 


SENSE 


4 




-VCC 


5 




-PTC 


6 




+PTC 


7 


(600) CHI - LS 


DRIVE 


8 


(800) CH2 - LS 


DRIVE 






-LVA 


9 




-VCC 


10 


+PNP 


SENSE 


11 


HI SIDE FAULT 


SENSE 


12 





P 6 








1 


CHI 


LOW 


FREQ 


FB 


2 

3 


GND 

CH2 


LOW 


FREQ 


FB 



C232 

0.01 



-15V -15V 



-15V 



U203 

UPA76 



R234 
20K 
0 .50W 



R237 

100 



R235 

100 



- C+PNP > 



-VCC2 



R236 
6 . 8 K 

C237 



TP 1 


1 


ESI 


2 


AMP ID RES 


3 


OPEN 


4 


-15V 


5 


-ODEP 


6 


LOW SIDE BIAS 


7 


- FAULT SENSE 


8 


+ FAULT SENSE 


9 


RSI 


10 


+ ODEP 




TP2 


1 


ES2 


2 


AMP ID RES 


3 


OPEN 


4 


-15V 


5 


-ODEP 


6 


LOW SIDE BIAS 


7 


- FAULT SENSE 


8 


+ FAULT SENSE 


9 


RS2 


10 


+ ODEP 



OUTPUT BOARD 



J500 (J700) 




LOW SIDE BIAS 


1 




+ FAULT 


SENSE 


2 




CURRENT LIMIT 


SENSE 


3 




+NPN 


SENSE 


4 






-ODEP 


5 






+ 0DEP 


6 






+VCC 


7 




(500) CHI + LS 


DRIVE 


8 




(700) CH2 + LS 


DRIVE 








+LVA 


9 






+VCC 


10 




-NPN 


SENSE 


11 


(500) 


CHI HI FREQ FEEDBACK 


12 


(700) 


CH2 HI FREQ FEEDBACK 





47 OpF PNP~> 

— II — 1 



! CONNECTOR CHART I 



J600 ( J80 0 ) 




OPEN 


1 


- FAULT 


SENSE 


2 


-PNP 


SENSE 


3 


- CURRENT 


SENSE 


4 




-VCC 


5 




-PTC 


6 




+PTC 


7 


(600) CHI - LS 


DRIVE 


8 


(800) CH2 - LS 


DRIVE 






-LVA 


9 




-VCC 


10 


+PNP 


SENSE 


11 


HI SIDE FAULT 


SENSE 


12 



10 



8 



7 



T 



C416 
0 . 1 
250V 






X 

X 



P700-7 



J700-7 



PRE-DRIVER 



C402 
0 . 1 
250V 



R432 

NOT 

USED 



R433 

NOT 

USED 



R434 

NOT 

USED 



D407 

1N5402 



REAR JPANEL _ 
OUTPUT 

RED BLACK 



A 



rFP 



C40 1 
0 . 047 




R247 

0025W 



+15V R246 

2 11. 8 K 

IX 

- o 

Q215 

k| MPS8097 



(3412 

2SC2837 



Q41 1 






R42 1 
5 . 6 
;o.5ow 



R449 22 



R450 22 



R45 1 22 



R435 

1 

0 . 50W 



Q400 

TIP47 






Q413 (3414 



P700-8 



P700-1 



P400-2 



P400-1 



P700-4 



>!> 

> 

> 

> 

>!> 



J700-8 



J700-1 



C250 

OPEN 



TP2-6 



J700-4 



P700-11 



P800- 



R436 

1 

0 . 50W 



> 

1 H:> 



J700— 1 1, ^ 

C-NPN > 



J800-1 



+PNP > 




C410 

0.001 



R444 

2.2K 



C41 1 

NOT 

USED 



R452 22 



R453 22 



R454 22 



< R422 



Q415 



22 






R446 

NOT 

USED 



R447 

NOT 

USED 



R448 

NOT 

USED 



C403 
0 . 1 



> 



R445 

750 



R423 

250 

LOW 

SIDE 

BIAS 



P800-3 



>:> 



JBOO-3 




< Q233 COL 

D227 

1SS143 



0219 



(322 1 
2N4123 



R283 
47 K 



-VCC2 



C252 
lOOpF 



LOW-SIDE ERROR AMP 



D224 



R299 
10K IX 



R298 

3.9K 



R297 

R295 loK *X 
47 



C257 

27pF 



C223 

470pF 



C203 
0 . 022 



+ 15 V 



C20 4 
0 . 022 




U204A 



-O— 15V 



-0+15V 



R255 

47K 



C229 

47pF 



CH2 FB > 



33K 



N202 



33K 



33079 



< 4-NPN 



< -PNP 



XL 

X 



•15V 

0.001 



R600 

300K 



HH 



I+VCC2 

o 



R60 1 
300K 



C251 

0.01 



P800-8 



Q416 

2SA11B6 



P800-1 
N/C 



P800-5 



>;> 

>:> 



J800-8 



+VCC2 

Q 



J800-1 
N/C 



R249 
100 
0 .50W 

R635 

1 



C22 1 
0 . 1 



R251 
11 .BK 
IX 



C262 

33pF 



LOW-SIDE PNP DRIVER AND OUTPUT 



> 



J800-5 * 



— -15V 



C224 

33pF 



R602 

300K 



C260 



3.56K 



33K 



C231 
12pF L 



C230 

12pF 



Q222 

2N4125 



D226 

1SS143 



R291 

47K 



R292 

47K 



-VCC2 



-VCC2 



PRE-DRIVER 



+ 15V O 



^P800-12 



r J800-12 



FAULT CIRCUIT 



+ 15V 



+ 15V 



TURN ON DELAY +15V 
AND 9 

FAULT OUTPUT i 



< FPNPN2 ^ 
TP2 — 8 — 



R243 

470 



Q226 

2N4125 



U20 1 
H11C2 



CH2 FB > 



R245 

470 



R244 

470 




R287 

3.3K 



E200 

RED 



TP2-7 






< FPPNP2 > 



<+NPN > - 



< -NPN 



R260 

56 



Q227 

2N4123 



N/C 



3j 



-O— 15V 



R263 

56 



R264 

470 



Q228 

2N4125 




P 



TP3 



R626 

10K 

IX +15V 
Q 

U202A 
LM339 




O— 15V 



J2-5 



R608 
-15V 27K 



RS2 



< 






TP2-9 



> R607 

l 470 



D228 



R266 

470 



C209 

100 

35V 



•15V 
CHANNEL 2 






R265 

470 



Q229 

2N4123 



Q230 

2N4125 



AMP IDENTIFYING RESISTOR 
R12 



•15V 



T 



+ 10V o- 



A02 



vcc 



J2-16 



DC/LF PROTECT 

R28 4 R2£ 

47 OK 2.: 



<CH2 FB 



C2 1 9 
0 . 47 



C207 

0.33 

63V 




LAST USED 


OBSOLETED 


C262 


225-228. 242, 258 


C416 


400. 414. 415 


D235 


202-207, 216-218 


D412 


400. 409-412 


E201 




L402 




N202 


200 


PTC401 


400 


Q236 




Q419 




R299 


R27 8 


R454 




R643 




U204 





— < CATHODE D228H > 
P 1 1—4 \ 

_ FRONT. PANEL 



0 _ 0 N 



rr^> 



15V 



O FF Ull -4 

POWER 
SWITCH 



UNUSED ELEMENT 



U202B 

LM339 




■> 



TP2-3 



11 



< CH2 FB 



< Q233 COL 



R637 

10K 



Q235 

MPSA43 



-10V O 



10 



13 



U202D 

LM339 



<0234 COL 



R638 

10K 



R645 
20K - 



PRINTS TO | 


G 

























CROWN INTERNATIONAL, INC. 

1718 WEST MISHAWAKA ROAD ELKHART. IN. 46517 PHONE (219) 294-8000 


SCHEM, REF 


2 MAIN/OUTPUT 




DRAWN 


KLW 


11-04-94 


APPROVED BY : 


DO NOT SCALE PRINT 


CHECKED 


TLB 


06/05/95 


ME 






SUPERSEDES J0652-8 REV . A 


SCALE 


NONE 


EE 


JW 


06/05/95 


E.C.N. EAT#96— 164 


PROU # 


D332 


PE 


RS 


06/05/95 


C.P.N. SHEET 2 OF 2 


REV 


| NEXT ASSEMBLY 


JO 652 — 8 





H 



G 



F 



D 



C 



B 



A 



4 























BALANCED TO UNBALANCED INPUT STAGE 



GAIN STAGE 



H 



CHI + 



PI-2 (4) 



PI-1 (5) 



J100 

CH 1 INPUT 



AAA 



SEE NOTE 7 



Cl 33 
27PF 



Cl 39 
47PF 



+15V 

q 0.022 



FRONT PANEL 



P101 -3 






U1 04 A 
33079 

(13) 2 

( 12 ) 3 



J101-3 J101-1 

> 'XYS 



A 



< 



LAST VOLTAGE AMP 



PI 01 -1 



1 0.022 



R1 00 
NOT 
USED 



D130 " 



Cl 45 
47PF 



R108 

820 






■AA/' — 



R51 2 
200 
C. M. R. 



R51 3 -=r 

4. 99K 

i x 



< J 



2-9 (13) 

BGS1 



I ^ I s JTT ^ 

14 Cl 59 (S A 

— j— 0.01 ■■■ S 

100 V 

. T Tl 



> - 



52 
GROUND 
LIFT 

HS2A > 







(9 ) 6 



U104B 

33079 

SEE NOTE 7 




( 8 ) 



R515 
1 . 8K 



Cl 00 
1 00 
35V 



PI -3 V 

Jr~ 



i 

X] 



HIGH-SIDE ERROR AMP 



J2-2 (9) 

ESI ( ES2 ) 

N/ 



<T 



D10B I D1 22 



SEE NOTE 7 

(5 ) 10 



U104C 

33079 



I I 



Cl 0 1 
47PF 



(6 ) 9 



8 (7 ) 



Cl 48 
47PF 



R102 

510 



R1 79 
1 . 3K 



T— 

, — 1 oi i : 



VOLTAGE TRANSLATOR STAGE 
< 0100 BASE > - 



Q1 00 COLLECTOR 



> 



R104 
2. 67K 

1 y. 



R107 

68K 



Cl 40 
1 2PF 



2 

2N4125 



01 
2N41 25 







R503 

47 

0. 50W 



ODEP 



Cl 38 
470PF 



D 



R1 22 
270K 



Hh 



R124 
6. 8K 



+ NPN > 



R1 10 
68K 



D1 1 4 



C 1 05 
27PF 



C 1 06 
27PF 



* 



Y' Q100 
X 2961 



R1 69 
100K 



R1 72 
1 00K 



W- 



D1 1 2 



0101 

MPSW92 



Q102 

MPSW42 



ri 1 



< 0102 EMITTER 






01 03 BASE 



R1 80 
470 



> 



Cl 47 

NOT 

USED 



Cl 08 
27PF 



Cl 18 
27PF 



R 1 39 
820 



Cl 43 
470PF 



Q105 

MPSW92 



D1 23 

NOT 

USED 




R51 7 
1 1 0 



-<0105 COLLECTOR - 



> 



14 



SEE NOTE 6 
J500-9 



< fpnpnT 



< 



Cl 49 

0.001 



Cl Q1 0B 
2N41 23 



R523 

NOT 

USED 



01 07 
PN42S0A 



01 25 
NOT 
USED 



□ 1 24 
NOT 
USED 



R520 

NOT 

USED 



R524 

NOT 

USED 



R525 

NOT 

USED 



R52 1 
NOT 
USED 



R522 

NOT 

USED 



< fppnpT 



VLL 1 

J 600-4 ^ 

< 



J600-2 



V 



R123 
20K 
0. 50W 






R1 25 
100 



R1 26 
100 



R1 27 
6. BK 



-A/V* < -NPN > 



U100 
2SA1 349 



R156 
1 . 3K 



6 

CC1 



R1 29 
1 00 < 



R141 
1 50K 



-15V 



— \ 




> R1 52 2961 






, \ 




\ 



J 600 -6 



01 1 B 
2961 



/\ 



-A TP1 -5 
' (5) 



J 500-5 

/\ 



/N 



As 

P500-5 



PTC301 
1 00 C 



P600-7 



SI 00 
LM334 



N/ 



_ 

N/ 

J 500-6 



B 



R158 
9. IK 



01 19 
2N4125 



01 20 
2N41 25 



-A tpi - ie 
' (10) 



N101 A 
1 8. 7K 



N101B 
1 4. 7K 



N101C 
23. 7K 



N101D 
23. 7K 



N101E 
1 4. 7K 



Cl 1 4 
100 
35V 



6 



R1 28 
1 3K 



Cl 34 
0.022 



J4f Q10I 
K 2N4i: 



Cl 15 -=- 

^ 100 
35 V 



ci i e 

50V 



Cl 35 

0.022 



R1.31 
1 3K 



R505 
51 0K 



R516 
1 M 



D1 29 
1 N3070 



R1 32 
1 00K 
+0DEP 




R157 
1 . 3K 4 - 



R1 1 5 
51 0K 






-O+vcci 



Q109 

2961 




J 600-9 

C ff iTB" eBCCECTB H 




R51 8 
1 1 0 



R1 40 
110 



HIGH FREQUENCY FEEDBACK 



LOW FREQUENCY FEEDBACK 



J600-1 0 



J500-12 



P6-3 ( 1 ) 



< 

< 






PARALLEL 



STEREO — O 
BRIDGE — O 



STEREO-MONO SWITCH (S4) 



<-'6i"ga"T"S"LLTgT6^ 



<' fl " 2a ' ft ' C5 ' L LE bY6ft 



<H3Z> 



>- 



Z03 

NOT 

USED 



<'Q2fli 'EfttfTETT 



<0102 EMlttEft 



<011*5 ttbLLfcCtdlft 



3 






2 




1 




m 

n 

z 


ZONE 


REV 


DESCRIPTION 


DATE 




APPROVALS J 


S 


CK 


ME 


EE 


PE 


95-227 




O 


CORRECT NOTE 9 ABOUT MAIN BOARD 


08/30/95 


LCD 






JW 


RS 


EAT 

96-164 




X! T 


REVISED NOTE 9 MODULE AND BOARD 
REVISION LEVELS. 


05/01 /96 


TLM 










00N0002 




© 


0108.0208 WERE MTS105. R189.R289 WERE 27K. 
U103.U203 WERE UPA76 . U100.U200 WERE UPA75 . 


01 /1 8/00 


JG 




j mL 


N# 


£&. 



OUTPUT BOARD 



HIGH-SIDE NPN DRIVER AND OUTPUT 



4 

4 



4 — 4 



X 



C30B 
1 B0PF 



C315 
1 00PF 



C304 

0.0047 



0301 

2SC2837 



i — r 

0317 



L301 
4 70UH 



R300 

6B 






P500-9 



4 

4 



C307 

0.001 



R327 

390 



C306 
0. 01 



4 

4 



4 



4 

4 



C309 

220PF 



P600-5 



R30 1 
100 



4 4 



R302 
5. 5 
0. 50W 



< h; 



R337 22 



R338 22 



R339 22 

VSA 



1 



D31 5 
1 N4004 



L D305 
1N5402 



C3 1 8 
0 . 1 
250V 



LL1 

1 



LOW-SIDE NPN DRIVER AND OUTPUT 



X 



R332 ? R333 

NOT % NOT 
USED % USED 



R334 

NOT 

USED 



D307 
1 N5402 



REAR PANEL 



OUTPUT 

RED BLACK 

\/ N/ 



Q31 B 
TIP47 



D30 1 
1N4 004 



r_ D302 
1 N4004 



r D303 
1 N4004 



£ D304 
1 N4004 



L300 
2. 5UH 



0319 

2SA1837 



L302 

470UH 



R340 22 



R34 1 22 

V\A- 

R342 22 



R310 

100 



R30B / R307 
0.2 > 0.2 
5 W > 5W 



0307 



4 — 4 



C31 2 

NOT 

USED 



C305 

0.01 



Q305 
2SA1 186 



Hs 



0308 



t D306 
1N5402 



PRE -DRIVER 






C313 

0.47 



HIGH-SIDE PNP DRIVER AND OUTPUT 



P500-12 



> 



JB-3 ( 1 ) 



rfT 



C301 

0.047 



D30B 

1N5402 






03 1 2 
2SC2837 



Q3 1 1 



R32 1 
5.6 
0 . 50 W 



R349 22 



R350 22 



R351 22 



0300 

TIP47 



0313 



Q31 4 



Xi Xi 












■> 



■> 




R343 

51 S R 3 44 

2. 2K 

C310 
0 . 001 



C31 1 

NOT 

USED 



R352 22 



R353 22 

w- 

R354 22 




R346 

NOT 

USED 



R347 

NOT 

USED 



R34B 

NOT 

USED 



X 

X 



R345 

750 



R323 

250 

LOW 

SIDE 

BIAS 









031 6 
2SA1 1 86 



PB00-1 
N/C 



-> 



■> 



LOW-SIDE PNP DRIVER AND OUTPUT 



-vcc 



< 



PRE-DRIVER 



+ 1 |V R146 

, 9 11. 8K 

' f IX 



— 4 

ci: 



<0133 L6l 



01 15 
MPSB097 



D1 19 






^ MP5B097 

p H T 

J Cl 6 1 _L_ 



Ct 50 
OPEN 



LOW-SIDE ERROR AMP 
01 14 
2N4123 




R1 85 
47K 



X 

X 

X 






<T PNfB— > 



X/ 



R199 
1 0K IX 



R198 
3 . 9K 



-0-1 5V 



D1 25 



* 



0123 

2N4125 



X/ 



R1 97 

Rig 5 10K IX 



R196 

3.9K 



CHI FB > 



-0+1 5V 



Cl 57 
27PF 



R158 
1 3K 



Cl 23 
470PF 



SEE NOTE 7 
( 1 ) 14 



U104D 

33079 




13 (2 ) 



R155 

47K 



Cl 29 
47PF 
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R500 
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R501 
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J600-5 
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D1 26 
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R191 

47K 



PRE-DRIVER 



+ 15V O- 



4 



P6-2 



4 



4 
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D4 

1 N4004 
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1 N4004 
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D5 
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2 


U2 
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VI 
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> 
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N/ 
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, 1 4 


A 
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USED 
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< 0205 COLLECTOR - 
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20K 
0. 50W 



R1 37 
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R1 35 
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R1 36 
6 . BK 



Z01 
NOT 
USED p 



R4 

10. 5K 1 XX 
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>- 



24 
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OBSOLETED 






Cl 62 
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D31 2 
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El 01 




L302 




N1 02 


1 00 


PTC301 
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01 36 




0319 




Rl 99 


Rl 7B 


R354 




R543 




U1 04 





< ♦ PNP 



< -Pnp > - 



R1 66 
470 



0129 
2N4 1 






-©- 15V 



R1 89 
3. 3K 



-10V o- 



♦10V o- 



DC/LF PROTECT 



A 



A01 \J2-1 (16) 



A01 V 
( A02 ) / 



R1 14 
1 . 5K 



<CH1 FB 



Cl 1 9 
0.47 




R190 

2M 



R506 
1 . 5K 



. Cl 1 0 
2.2 
50V 



U102D 

LM339 




R50B 

27K 



0133 COL > 

! 

Qi0d BaSe > 

oi aa Bxse — > 

0134 COL 



4 — 0 - 15V 



R193 
10K 

1X J2-4 (5) 



J VO/ y 
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' (9 ) 



4t 



- C CATHODE D22B > 
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NOT 

USED 



J 1 1 -5 
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NOTES : 

1. ALL RESISTORS ARE IN OHMS. 1/4W, 5XX UNLESS OTHERWISE SPECIFIED. 

2. ALL CAPACITORS ARE IN MICROFARADS UNLESS OTHERWISE SPECIFIED. 

3. ALL DIODES ARE 1N414B UNLESS OTHERWISE SPECIFIED. 

4. ON J500 AND J 700 THE STRIPED WIRE GOES TO PIN 12 OF THE BOARD 
AND THE PIN NUMBERS MOLDED ON THE CABLE SOCKET ARE REVERSED 
FROM THE PIN NUMBERS ON THE BOARD AND THE SCHEMATIC. 

5. STANDARD UNIT HAS R10 OPEN. INSTALL JUMPER IN R10 TO DISABLE 
CHANNEL 2 SIGNAL INDICATOR LIGHT IN PARALLEL MONO MODE. 

6. CHANNEL 2 PRE-DRIVER BASES LOOP THROUGH STEREO-MONO SWITCH S4. 
SECTIONS E AND F. 

7. CHANNEL 1 SHOWN. FOR CHANNEL 2 ADD 100 TO REFERENCE DESIGNATORS. 
(EXAMPLE : CHANNEL 1 R101 WOULD BE CHANNEL 2 R201.) 

CONNECTOR AND IC PIN NUMBERS FOR CHANNEL 2 ARE SHOWN IN 
PARENTHESIS WHEN THEY DIFFER FROM CHANNEL 1. 

EXCEPTIONS ARE CHAN 1 J500 CORRESPONDS TO CHAN 2 J700. AND 
CHAN 1 J600 CORRESPONDS TO CHAN 2 J800. 

B. +VCC.-VCC - 70V NO LOAD 

9. MODULE DOCUMENTS AND P.C. BOARDS FOR THIS SCHEMATIC 
ARE AS FOLLOWS: 



MAIN Q433BB-0 REV. B AND DB920-7 

OUTPUT ... Q433B9-B REV. B AND PI 0423-5 REV C. 
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C7 
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AMP IDENTIFYING RESISTOR 
R1 1 (R12) 
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DRAWN 
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APPROVED BY : 


DO NOT SCALE PRINT 


CHECKED 


TLB 
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ME 
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SCALE 
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06/05/95 
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PROJ 
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PE 


RS 
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B 



1 0 



7 



















1 0 
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BALANCED TO UNBALANCED INPUT STAGE 



GAIN STAGE 
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CH2 



-< 



PI -4 



P201 -3 






PI -5 



H 



1 2 



J 200 

CH 2 INPUT 



C239 

47PF 
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P20 1 -4 
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a i -•* v 

IELD / 
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> 



J 201 -3 



J 20 1 -1 



J201 -2 



< 






P20 1 -1 



LAST VOLTAGE AMP 
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Q 






- 15V 
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P20 1 -2 



R275 > R277 < R274 

4.87K > 13.3K 7 1 1 . 8K 

a S ix 7 1’/. 
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GROUND 

LIFT 



[53B 
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— U204C 

33079 
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"STA - 




PRE- DRIVER 



HIGH-SIDE NPN DRIVER AND OUTPUT 



OUTPUT BOARD 



+ VCC2 



J 700-7 



C243 < R209 

470PF /110 



< f 



P700-7 



LOW-SIDE NPN DRIVER AND OUTPUT 



+ VCC2 



J 700- 1 0 



P700-1 0 



T 



P700-7 



J 700-7 



PRE-DRIVER 



H 



HIGH-SIDE ERROR AMP 



R201 
1 . 02K 

i y. 



VOLTAGE TRANSLATOR STAGE 

;T32gg"BA5E — > 



D21 4 



© 
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I I 



TP2-1 



Q7g-4~PTN~5 > 



R294 

20K 
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<~J 2 -~9 



1 SSI 43 
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CD~ 2 Bn EMITTER > 
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2961 



D21 2 
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1 2PF 



C24 1 
1 2PF 
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0 . 1 



R205 
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47PF 
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4 7PF 
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1 . 3K 



R21 0 
68 K 
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2N41 25 



A 

13 k 



R21 1 
1 1 . BK 
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-A 



R603 

47 

0 . 50 W 



ODEP 



1 SSI 43 
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2N41 25 



D21 3 



<U2 07 EMIT I EH 
l <~Q?0r3"~COC L EUTDff 



I— <D203 BASE "> 



R280 

470 



C24 7 

NOT 
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Q402 Q403 
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D209 
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SEE NOTE 6 
J 700-9 



<~FFNF r N2 — > 



J 700-2 



J 700-3 



P700-9 



P700-2 



P700-3 



P400-4 



P400-3 



+ VCC2 

R623 
NOT 

USED > RB24 
NOT 
USED 



R437 22 

R43E©'22~ 
R439 22 



R425 
2 . 2 < 



C407 

0.001 



1 



Q41 8 
TIP47 



R427 

390 



C406 

0.01 



R61 9 
1 . 21 K 
1 X 



R620 

NOT 

USED 



R42B <4 
250 7*“ 
HIGH 71 
SIDE H 
BIAS 



D40 1 
1 N4004 



V D402 
1 N4004 



r D403 
1 N4004 



R403 
0. 2 
5 W 



R404 
0.2 
5 W 



<FFPN'P2" > 



J 800-4 <\< 

<: 

<k 



P800-4 



J 800-2 



P800-2 



D21 0 



J 800-9 
~ <~Q 2 Tg - XCTCCgr TOR > 



P800-9 



C23B 

470PF 



R224 
8 . 8 K 



"4 NPN ~> 



R239 y 1 D232 

820 



D233 



HIGH FREQUENCY FEEDBACK 



LOW FREQUENCE FEEDBACK 



C248 < R240 

470PF 7 1 1 0 




I 



C409 

220PF 



R42B 
1 3K 

04 19 
2SA1 837 



R41 3 
68 



L402 

470UH 



3 



D404 
1 N4004 



R440 22 



R44 1 22 



R442 22 



R409 

22 



R4 1 0 
1 00 



Q406 



R406 7 R407 7 R40B 
0.2 > 0.2 > 0.2 
5 W > 5W > 5W 



Q407 



C Hs 



J 800-5 



J800-1 0 



-VCC2 



P800-5 



PB00-1 0 



C41 2 

NOT 

USED 



PRE-DRIVER 



C405 

0.01 



C41 3 
0. 47 



Q405 
2SA1 1 86 



HIGH-SIDE PNP DRIVER AND OUTPUT 



D41 6 
1 N4004 



Q408 



^ D406 
1 N5402 



J 700 - 1 2 
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P700-1 2 
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+ VCC2 



C256 
0 . 1 



R223 
20K 
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R225 
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R226 
1 00 



+ VCC2 
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C255 
0 . 1 



R227 
6 . 8 K 
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C254 
0 . 1 
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U 200 T2" 

25 A 1 349 



-VCC2 



+ 15V + 1 5 V 

Q 0 



R229 7 R241 
1 00K 7 1 50K 



R256 
1 . 3K 








7 


Q21 7 
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1 1 . 8 K 

i y. 



Q 21 8 
2961 



R268 
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J 800 -6 



/\ 



R228 
1 3K 

/ \/Y/ 
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0. 022 



Q206 
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7 



TP2-5 



N201 



-.4, 



4\ 



P800-6 



PTC401 
100 C 



/N 

P700-5 



R430 
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P800-7 



\ 1 / 



S200 

LM334 



V n/p700- 



N20 1 A 
1 8 . 7K 



N20 1 B 
1 4 . 7K 



N20 1 C 
23 . 7K 



N20 1 D 
23. 7K 



N20 1 E 
1 4 . 7K 



\/ 



+ 1 5V 



+ 1 5 V 



J 800-7 



TP2-1 0 




N20 1 F 
1 8 . 7K 



C21 2 
0.18 
63V 

C21 3 
6.8 
50V 



C21 4 
1 00 
35V 



C21 5 ■=" 
1 00 
35V 



C21 6 
6.8 
50V 



C21 7 
0.18 
63V 



C235 
0 . 022 



D229 
1 N3070 



R23 1 
1 3K 






-0 + VCC2 



Q20S 

2961 



R230 > R242 
1 00K % 1 50K 



PIP ODEP 



-15V -15 



< +PNTF 
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1 


CHI - 


2 
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3 
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4 
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5 


GND 


6 


-24V 


7 


BGS2 


8 


GND 


g 


A02 


1 0 


+ 24 V 
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A0 1 


1 2 


ESI 


1 3 


GND 
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R52 
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ODEP 1 
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0DEP2 
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+ VCC2 


20 


+ VCC1 


21 
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5 
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+NPN SENSE 


4 




-ODEP 


5 
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8 
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+ LVA 
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4 
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J 600 ( J 800 ) 
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7 
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8 
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-VCC 


1 0 


+ PNP 
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TP1 


1 


ESI 




2 
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0. 50W 



J 700-4 



J 700 - 1 1 



< - NPN > 



J 800-1 1 



<~4 PNP > 



If 
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FAULT CIRCUIT 
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Q226 
2N41 25 
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